
DOCUMENT RESUME

ED 037 977 EF 004 177

TITLE Information Needs: for Planning Physical Facilities
in Colleges and Universities. Overview.

INSTITUTION Caudill, Rowlett and Scott, Houston, Tex.
Architects.; Duke Univ., Durham, N.C.; Educational
Facilities Labs., Inc., New York, N.Y.

PUB DATE Jul 69
NOTE 90p.
AVAILABLE FROM Educational Facilities Laboratories, Inc., 477

Madison Avenue, New York, N.Y. 10022

EDRS PRICE
DESCRIPTORS

EDRS Price MF-$0.50 HC Not Available from EDRS.
College Buildings, *College Planning, *Computer
Oriented Programs, Facility Guidelines, *Higher
Education, *Physical Facilities

ABSTRACT
An overview is presented of the pJanniLg information

needs Of an institution of higher learning, and an approach to the
collection of appropriate activity and facility information. Emphasis
is given to space management and activities data with regard to
facilities planning effectiveness. A computer program for evaluation
of alternate building programs is described; input data requirements
are set forth and related to the activities and facilities data
described. (FS)



FO
R

h.
,if

I
th

fo
r 

pl
an

ni
ng

 p
hy

si
ca

l f
ac

ili
tie

s
in

 c
ol

le
ge

s 
an

d 
un

iv
er

si
tie

s

U
.S

. D
E

P
A

R
T

M
E

N
T

 O
F

 H
E

A
LT

H
. E

D
U

C
A

T
IO

N
&

 W
E

LF
A

R
E

O
F

F
IC

E
 O

F
 E

D
U

C
A

T
IO

N
T

H
IS

 D
O

C
U

M
E

N
T

 H
A

S
 B

E
E

N
 R

E
P

R
O

D
U

C
E

D
E

X
A

C
T

LY
 A

S
 R

E
C

E
IV

E
D

 F
R

O
M

 T
H

E
 P

E
R

S
O

N
 O

R
O

R
G

A
N

IZ
A

T
IO

N
 O

R
IG

IN
A

T
IN

G
 IT

. P
O

IN
T

S
 O

F
V

IE
W

 O
R

 O
P

IN
IO

N
S

 S
T

A
T

E
D

 D
O

 N
O

T
 N

E
C

E
S

-
S

A
R

IL
Y

 R
E

P
R

E
S

E
N

T
 O

F
F

IC
IA

L 
O

F
F

IC
E

 O
F

 E
D

U
-

C
A

T
IO

N
 P

O
S

IT
IO

N
 O

R
 P

O
LI

C
Y

.

E
FL

E
du

ca
tio

na
l F

ac
ili

tie
s 

La
bo

ra
to

rie
s,

 In
c.

O
ve

rv
ie

w
Ju

ly
 1

96
9

D
uk

e 
U

ni
ve

rs
ity

C
au

di
ll

R
ow

le
tt 

S
co

tt
N

ew
 Y

or
k,

 N
ew

 Y
or

k
D

ur
ha

m
, N

or
th

 C
ar

ol
in

a
H

ou
st

on
N

ew
 Y

or
k



r

1

11
"D

es
pi

te
 o

ur
 li

m
ite

d 
be

ha
vi

or
al

 k
no

w
le

dg
e,

 th
e

co
lle

ge
 m

us
t r

ec
og

ni
ze

 th
at

 e
ve

n 
its

 in
st

ru
ct

io
na

l
go

al
s 

ca
nn

ot
 b

e 
ef

fe
ct

iv
el

y 
ac

hi
ev

ed
 u

nl
es

s 
it

as
su

m
es

 s
om

e 
re

sp
on

si
bi

lit
y 

fo
r 

fa
ci

lit
at

in
g 

th
e

*
de

ve
lo

pm
en

t o
f t

he
 to

ta
l h

um
an

 p
er

so
na

lit
y.

 A
.

st
ud

en
t i

s 
no

t a
 p

as
si

ve
 d

ig
es

te
r 

of
 k

no
w

le
dg

e
el

eg
an

tly
 a

rr
an

ge
d 

fo
r 

hi
m

 b
y 

hi
s 

su
pe

rio
r 

ar
tis

ts
of

 c
ur

ric
ul

um
 d

es
ig

n.
 H

e 
lis

te
ns

, r
ea

ds
, t

hi
nk

s.
st

ud
ie

s,
 a

nd
 w

rit
es

 a
t t

he
 s

am
e 

tim
e 

th
at

 h
e 

fe
el

s,
w

or
rie

s,
 h

op
es

, l
ov

es
, a

nd
 h

at
es

. H
e

en
ga

ge
s 

in
 a

ll
th

es
e 

ac
tiv

iti
es

 n
ot

 a
s 

an
 is

ol
at

ed
 in

di
vi

du
al

 b
ut

as
a 

m
em

be
r 

of
 o

ve
rla

pp
in

g 
co

m
m

un
iti

es
 w

hi
ch

gr
ea

tly
 in

flu
en

ce
 h

is
 r

ea
ct

io
ns

 to
 th

e 
cl

as
sr

oo
m

ex
pe

rie
nc

e.
 T

o 
te

ac
h 

th
e 

su
bj

ec
t

m
at

te
r 

an
d

ig
no

re
 th

e 
re

al
iti

es
 o

f t
he

 s
tu

de
nt

's
 li

fe
 a

nd
 th

e
so

ci
al

 s
ys

te
m

s 
of

 th
e 

co
lle

ge
s 

is
 h

op
el

es
sl

y
na

iv
e.

T
he

 S
tu

de
nt

 in
 H

ig
he

r 
E

du
ca

tio
n.

 T
he

 C
om

m
itt

ee
on

 T
he

 S
tu

de
nt

in
 H

ig
he

r 
E

du
ca

tio
n.

 (
N

ew
 H

av
en

, C
on

n.
: T

he
 H

az
en

F
ou

nd
at

io
n,

Ja
n.

 1
96

8)
, p

. 6
.



+,7a r



Jr
.

T
he

 in
fo

rm
at

io
n 

pr
es

en
te

d 
in

th
is

 s
er

ie
s 

of
 fo

ur
vo

lu
m

es
 w

as
 d

ev
el

op
ed

 u
nd

er
th

e 
te

rm
s 

of
 a

re
se

ar
ch

 p
ro

je
ct

 fu
nd

ed
 jo

in
tly

by
 E

du
ca

tio
na

l
F

ac
ili

tie
s 

La
bo

ra
to

rie
s,

 In
c.

,
an

d 
D

uk
e 

U
ni

ve
rs

ity
in

 M
ay

 o
f 1

96
6.

 T
he

 p
ro

je
ct

dr
ew

 to
 a

 c
lo

se
 w

ith
a 

se
m

in
ar

 p
re

se
nt

ed
 to

 s
el

ec
te

d
In

st
itu

tio
na

l
R

es
ea

rc
h

re
pr

es
en

ta
tiv

es
of

N
or

th
C

ar
ol

in
a

in
st

itu
tio

ns
 M

ar
ch

 1
0-

11
, 1

96
9.

A
tte

nd
ee

s 
w

er
e

in
tr

od
uc

ed
 to

 th
e 

m
at

er
ia

l
de

sc
rib

ed
 h

er
ei

n.

T
he

 p
ur

po
se

 o
f t

he
 p

ro
je

ct
ha

s 
be

en
 to

 d
ev

el
op

te
ch

ni
qu

es
 w

hi
ch

 w
ill

 a
ss

is
t

in
st

itu
tio

ns
 o

f h
ig

he
r

ed
uc

at
io

n
in

de
al

in
g

w
ith

 th
e 

pr
ob

le
m

s 
of

ph
ys

ic
al

fa
ci

lit
ie

s 
pl

an
ni

ng
.

In
pa

rt
ic

ul
ar

, t
he

pr
oj

ec
t s

ta
ff 

se
t o

ut
T

o 
de

fin
e

a 
ca

m
pu

s 
pl

an
ni

ng
 p

ro
ce

ss
,

T
o 

id
en

tif
y 

in
fo

rm
at

io
n

us
ef

ul
 in

 th
e 

pl
an

ni
ng

pr
oc

es
s 

an
d 

sh
ow

 h
ow

 it
is

m
os

t u
se

fu
lly

or
ga

ni
ze

d,

T
o 

de
ve

lo
p 

an
 e

co
no

m
ic

al
m

et
ho

d 
of

 te
st

in
g 

th
e

de
si

ra
bi

lit
y 

of
 a

lte
rn

at
iv

e
bu

ild
in

g 
pr

og
ra

m
s 

pr
io

r
to

 d
ec

id
in

g 
up

on
 o

ne
.

T
he

 w
or

k 
ha

s 
be

en
 d

iv
id

ed
am

on
g 

fo
ur

 p
rim

ar
y

ta
sk

s

D
es

ig
n,

 c
re

at
io

n 
an

d
us

e 
of

 a
 s

pa
ce

 in
ve

nt
or

y 
fil

e

D
ev

el
op

m
en

t o
f t

ec
hn

iq
ue

s 
fo

r
co

lle
ct

in
g 

us
ef

ul
qu

an
tit

at
iv

e 
da

ta
 o

n 
th

e 
ac

tiv
iti

es
th

e 
in

st
itu

tio
n

is
 o

bl
ig

ed
 to

 h
ou

se

D
ev

el
op

m
en

t o
f a

 c
om

pu
te

r-
dr

iv
en

m
at

he
m

at
ic

al
m

od
el

 s
im

ul
at

in
g

an
in

st
itu

tio
n'

s 
us

e 
of

its
ph

ys
ic

al
 fa

ci
lit

ie
s

In
ve

st
ig

at
io

n 
of

 a
 fe

as
ib

le
m

et
ho

d 
of

 r
at

io
ni

ng
bu

ild
in

g 
sp

ac
e 

to
 c

om
pe

tin
g

us
er

 p
ro

gr
am

s 
by

w
ay

 o
f b

ud
ge

te
d 

"p
ric

es
" 

or
 r

en
ts

.

T
hi

s 
di

vi
si

on
 o

f e
ffo

rt
 h

as
al

so
 p

ro
vi

de
d 

th
e

di
vi

si
on

s 
of

 th
e 

fin
al

re
po

rt
. T

hi
s 

fir
st

 v
ol

um
e 

is
de

vo
te

d
to

an
ov

er
vi

ew
of

th
e

pl
an

ni
ng

in
fo

rm
at

io
n 

ne
ed

s 
of

an
 in

st
itu

tio
n 

of
 h

ig
he

r
le

ar
ni

ng
, a

nd
 a

n 
ap

pr
oa

ch
to

 th
e 

co
lle

ct
io

n 
of

ap
pr

op
ria

te
 a

ct
iv

ity
 a

nd
 fa

ci
lit

y
in

fo
rm

at
io

n.
T

he
re

 a
re

 th
re

e 
co

m
pa

ni
on

 v
ol

um
es

:

V
ol

um
e 

2
R

oo
m

 In
ve

nt
or

y:
 A

 T
ec

hn
iq

ue
 fo

r
D

at
a 

C
ol

le
ct

io
n 

an
d 

A
na

ly
si

s

V
ol

um
e 

3
S

pa
ce

-D
em

an
di

ng
 A

ct
iv

iti
es

: A
T

ec
hn

iq
ue

 fo
r 

D
at

a 
C

ol
le

ct
io

n 
an

d
A

na
ly

si
s

V
ol

um
e 

4
S

pa
ce

 P
la

nn
in

g:
 A

 T
ec

hn
iq

ue
 fo

r
E

va
lu

at
in

g 
A

lte
rn

at
iv

e 
C

am
pu

s
B

ui
ld

in
g 

P
ro

gr
am

s

1
C

op
ie

s 
of

 th
es

e 
re

po
rt

s 
ca

n 
be

 o
bt

ai
ne

d
fr

om
 E

du
ca

tio
na

l
F

ac
ili

tie
s 

La
bo

ra
to

rie
s,

 4
77

 M
ad

is
on

 A
ve

nu
e,

N
ew

 Y
or

k,
 N

ew
Y

or
k 

10
02

2.
 C

om
pu

te
r 

pr
og

ra
m

 li
st

in
gs

an
d 

co
m

pl
et

e 
sa

m
pl

e
ou

tp
ut

 a
re

 a
va

ila
bl

e 
th

ro
ug

h 
th

e 
E

F
L 

Li
br

ar
y.



A
ck

no
w

le
dg

em
en

ts
It 

w
ou

ld
 b

e 
im

po
ss

ib
le

 to
 li

st
 a

ll 
th

e 
pe

op
le

 w
ho

se
w

or
k 

ha
s 

go
ne

 in
to

 th
is

 p
ro

je
ct

. A
t t

he
 r

is
k 

of
le

av
in

g 
ou

t m
an

y 
na

m
es

, t
he

 w
or

k 
of

so
m

e
in

di
vi

du
al

s 
sh

ou
ld

 b
e 

re
co

gn
iz

ed
. O

f i
m

po
rt

an
ce

in
 c

on
ce

iv
in

g 
th

e 
pr

ob
le

m
 to

 b
e 

in
ve

st
ig

at
ed

 a
nd

pr
el

im
in

ar
y 

st
ud

y 
of

 th
e 

us
es

 o
f c

om
pu

te
rs

 in
pl

an
ni

ng
, P

hi
lip

 W
ill

ia
m

s 
an

d 
C

ha
rle

s 
T

ho
m

se
n 

of
C

au
di

ll
R

ow
le

tt
S

co
tt

(C
R

S
),

sh
ou

ld
be

m
en

tio
ne

d.
 P

hi
l h

as
 c

on
tin

ue
d

as
 a

 v
al

ua
bl

e 
cr

iti
c

an
d 

ad
v;

so
r.

 T
he

 w
or

k 
of

 R
ob

er
t M

at
to

x,
 a

ls
o 

of
C

R
S

, h
as

 b
ee

n 
ce

nt
ra

l t
o 

th
e 

en
tir

e 
pr

oj
ec

t. 
H

e
pr

ov
id

ed
 th

e 
ba

si
s 

fo
r 

ou
r 

un
de

rs
ta

nd
in

g 
of

 th
e

ca
m

pu
s 

pl
an

ni
ng

 p
ro

ce
ss

 a
nd

 d
ev

el
op

ed
 a

nd
ca

rr
ie

d 
ou

t t
he

 a
pp

ro
ac

h 
ta

ke
n 

to
 th

e 
ev

al
ua

to
r

m
od

el
, w

or
ki

ng
 w

ith
 a

n 
id

ea
 o

rig
in

al
ly

 p
ro

vi
de

d
by

 R
ob

er
t H

ol
z 

of
 H

ew
es

, H
ol

z 
an

d 
W

ill
ar

d 
of

W
in

ch
es

te
r,

M
as

sa
ch

us
et

ts
. A

ls
o 

an
 im

po
rt

an
t

co
nt

rib
ut

or
 to

 th
is

 m
od

el
 a

nd
 to

ou
r 

co
nc

ep
t o

f
th

e
fa

ci
lit

ie
s

pl
an

ni
ng

 in
fo

rm
at

io
n 

ba
se

w
as

R
ic

ha
rd

 W
ill

ar
d 

of
 th

e 
sa

m
e 

fir
m

. C
ha

rle
s 

S
im

s,
P

ro
gr

am
m

in
g

an
d

S
ys

te
m

s
C

on
su

lta
nt

,
an

d
S

te
ph

an
 V

an
 P

el
t, 

S
ys

te
m

s 
A

na
ly

st
 o

f C
R

S
,

co
nt

rib
ut

ed
ex

te
ns

iv
el

y
in

th
e

de
si

gn
an

d
pr

og
ra

m
m

in
g 

of
 th

e 
ev

al
ua

to
r 

pr
og

ra
m

.

F
or

 e
ar

ly
 s

up
po

rt
 o

f o
ur

 w
or

k
at

 D
uk

e 
w

e 
ar

e
in

de
bt

ed
 to

 J
oh

n 
D

oz
ie

r,
 th

en
 B

us
in

es
s 

M
an

ag
er

,
an

d
fo

r
th

e
co

nt
in

ui
ng

in
te

re
st

 a
nd

 u
se

fu
l

co
m

m
en

ta
ry

 o
f H

am
ilt

on
 H

oy
 le

r,
 C

oo
rd

in
at

or
 o

f
In

st
itu

tio
na

l D
at

a 
P

ro
ce

ss
in

g.
 F

re
d 

A
da

ir,
th

en
A

ss
is

ta
nt

 R
eg

is
tr

ar
, d

es
ig

ne
d 

th
e 

or
ig

in
al

 s
tu

de
nt

di
ar

y 
an

d 
ga

ve
 v

al
ua

bl
e 

as
si

st
an

ce
 in

its
in

iti
al

ad
m

in
is

tr
at

io
n.

 B
ru

ce
 A

nd
er

so
n 

re
fin

ed
 th

e 
di

ar
y

fo
rm

at
, p

ar
tic

ul
ar

ly
 th

e 
qu

es
tio

nn
ai

re
, a

nd
ga

ve
va

lu
ab

le
 a

dv
ic

e 
on

 s
am

pl
e 

si
ze

 a
nd

 c
om

po
si

tio
n.

R
ob

er
t C

ha
m

be
rli

n 
co

or
di

na
te

d 
th

e
co

lle
ct

io
n

an
d 

pr
oc

es
si

ng
 o

f d
at

a 
on

 th
e

ro
om

 in
ve

nt
or

y 
an

d
st

ud
en

t d
ia

ry
 ta

sk
s.

 O
f p

ar
tic

ul
ar

 v
al

ue
 h

av
e 

be
en

th
e 

w
or

k 
an

d 
co

m
m

en
ts

 o
f t

w
o 

D
uk

e 
st

ud
en

ts
:

Je
ffe

ry
La

za
ru

s 
w

ho
 h

as
 w

rit
te

n 
th

e
ro

om
in

ve
nt

or
y 

sy
st

em
 o

f c
om

pu
te

r 
pr

og
ra

m
s 

an
d 

pu
t

to
ge

th
er

 th
e 

re
le

va
nt

 m
an

ua
l, 

an
d 

Ju
di

th
 K

in
g

w
ho

 h
as

 p
er

fo
rm

ed
 s

im
ila

r 
se

rv
ic

es
 fo

r 
th

e
st

ud
en

t d
ia

ry
 ta

sk
. T

he
ir 

w
or

k 
w

as
 d

on
e 

w
hi

le
ca

rr
yi

ng
a

fu
ll

ac
ad

em
ic

w
or

k
lo

ad
as

un
de

rg
ra

du
at

e 
ju

ni
or

s.

T
he

 v
al

ua
bl

e 
co

nt
rib

ut
io

n 
to

 th
e 

pr
oj

ec
t

of
 P

ro
f.

Jo
hn

 0
. B

la
ck

bu
rn

, C
ha

irm
an

 o
f t

he
D

ep
ar

tm
en

t
of

 E
co

no
m

ic
s,

 is
 c

on
ta

in
ed

 in
 th

e
ap

pe
nd

ix
 o

n
sp

ac
e 

pr
ic

in
g.

 T
he

 w
or

k 
of

 W
ill

ia
m

 K
irk

la
nd

, w
ho

no
w

 m
an

ag
es

 D
uk

e'
s 

R
oo

m
 In

ve
nt

or
y 

E
ffo

rt
, a

nd
hi

s 
cr

ew
 o

f d
at

a 
ga

th
er

er
s 

w
as

 e
ss

en
tia

l t
o 

th
e

su
cc

es
sf

ul
 c

om
pl

et
io

n 
of

 th
e 

pr
oj

ec
t. 

S
pe

ci
al

th
an

ks
sh

ou
ld

go
to

th
e

th
re

e
D

uk
e

un
de

rg
ra

du
at

es
 w

ho
 r

an
 th

e 
di

ar
y 

da
ta

 c
ol

le
ct

io
n

or
ga

ni
za

tio
ns

du
rin

g
th

e
th

re
e

te
st

s 
of

 th
e

in
st

ru
m

en
t: 

G
uy

 S
oi

ie
 (

S
pr

in
g 

19
67

),
 B

ill
 C

lif
to

n
(S

pr
in

g
19

68
)

an
d 

Ji
m

 E
br

on
(F

al
l

19
68

).
A

no
th

er
 D

uk
e 

st
ud

en
t, 

M
ar

vi
n 

R
os

e,
 u

nd
er

to
ok

a

re
se

ar
ch

 p
ro

je
ct

 o
n 

in
te

rf
ac

ili
ty

 tr
av

el
 ti

m
es

,
an

d
th

er
eb

y
pr

ov
id

ed
th

e
pr

oj
ec

t w
ith

va
lu

ab
le

in
fo

rm
at

io
n.

W
e 

ar
e 

in
de

bt
ed

 to
 J

on
at

ha
n 

K
in

g 
an

d
A

la
n

G
re

en
, V

ic
e 

P
re

si
de

nt
 a

nd
 S

ec
re

ta
ry

re
sp

ec
tiv

el
y

of
 E

F
L,

 fo
r 

th
ei

r 
en

co
ur

ag
em

en
t a

nd
us

ef
ul

co
m

m
en

ts
 d

ur
in

g 
th

e 
co

ur
se

 o
f t

he
 p

ro
je

ct
.

W
al

te
r 

M
at

he
rly

P
rin

ci
pa

l I
nv

es
tig

at
or

Ju
ly

 1
96

9



T
ab

le
 o

f C
on

te
nt

s
F

O
R

E
W

O
R

D
F

IG
U

R
E

S

S
T

A
T

E
M

E
N

T
 O

F
 T

H
E

 P
R

O
B

LE
M

1
1.

1
O

pe
ra

tio
n 

of
 a

 G
oa

l-
or

ie
nt

ed
 A

da
pt

iv
e

P
LA

N
N

IN
G

9
O

rg
an

is
m

3
1.

2
E

xp
an

de
d 

"M
on

ito
ri

ng
 a

nd
 C

on
tr

ol
"

S
P

A
C

E
 M

A
N

A
G

E
M

E
N

T
17

Fu
nc

tio
ns

4
1.

3
C

am
pu

s 
Pl

an
ni

ng
 P

ro
ce

ss
12

A
C

T
IV

IT
IE

S
 D

A
T

A
25

1.
4

Pe
op

le
, F

un
ct

io
ns

 a
nd

 I
nf

or
m

at
io

n
In

vo
lv

ed
 in

 F
ac

ili
tie

s 
Pl

an
ni

ng
14

B
U

IL
D

IN
G

 P
LA

N
 E

V
A

LU
A

T
IO

N
43

1.
5

In
fo

rm
at

io
n 

an
d 

A
ct

io
ns

 R
el

at
in

g
S

U
M

M
A

R
Y

75
Sp

ac
e 

to
 P

ro
gr

am
 P

la
nn

in
g

1.
6

R
oo

m
 A

ss
ig

nm
en

t P
ro

ce
du

re
19 20

A
P

P
E

N
D

IX
79

1.
7

R
oo

m
 T

yp
e 

C
la

ss
if

ic
at

io
n 

Sc
he

m
e

22
1.

8
A

ct
iv

ity
 C

la
ss

if
ic

at
io

n
30

1.
9

D
is

tr
ib

ut
io

n 
of

 S
tu

de
nt

 T
im

e 
as

Su
m

m
ar

iz
ed

 f
ro

m
 D

ia
ri

es
32

1.
10

 D
is

tr
ib

ut
io

n 
of

 T
ot

al
 S

tu
de

nt
 T

im
e

D
ur

in
g 

O
ne

 W
ee

k
33

1.
11

 D
is

tr
ib

ut
io

n 
of

 S
tu

de
nt

 T
im

e 
Sp

en
t

in
 A

ca
de

m
ic

 A
ct

iv
iti

es
33

1.
12

 T
al

ly
 o

f 
M

an
-h

ou
rs

 D
ev

ot
ed

 to
A

ct
iv

iti
es

 b
y 

H
ou

r
34

1.
13

 T
al

ly
 o

f 
M

an
-h

ou
rs

 D
ev

ot
ed

 to
A

ct
iv

iti
es

 b
y 

H
ou

r
36

1.
14

 T
ra

ff
ic

 G
en

er
at

ed
 b

y 
St

ud
en

ts
41

11
5 

R
el

at
iv

e 
St

ud
en

t T
im

e 
Sp

en
t i

n
E

ac
h 

B
ui

ld
in

g
41



S
T

A
T

E
 E

 T
O

F
 T

H
E

 P
R

O
B

LE



a

A
s 

co
lle

ge
s 

an
d 

un
iv

er
si

tie
s 

ac
co

un
t

fo
r 

m
or

e 
an

d

m
or

e 
of

 th
e

na
tio

na
l p

ro
du

ct
 o

f t
he

 U
S

,
th

e
m

et
ho

ds
 b

y 
w

hi
ch

 th
es

e 
in

st
itu

tio
ns

al
lo

ca
te

 th
ei

r

re
so

ur
ce

s
to

pa
rt

ic
ul

ar
pr

og
ra

m
s

be
co

m
e

co
rr

es
po

nd
in

gl
y

m
or

e
im

po
rt

an
t.

S
pe

ci
al

iz
ed

te
ch

ni
qu

es
fo

r 
m

ea
su

rin
g 

an
d 

go
ve

rn
in

g
th

e
ef

fe
ct

iv
en

es
s 

an
d 

ef
fic

ie
nc

y 
of

ed
uc

at
io

na
l i

np
ut

s

ar
e 

em
pl

oy
ed

 b
y

in
st

itu
tio

na
l a

dm
in

is
tr

at
io

ns
 in

in
cr

ea
si

ng
nu

m
be

rs
.

It
ha

s
ev

en
be

co
m

e

re
sp

ec
ta

bl
e 

to
 s

pe
ak

 o
f

re
so

ur
ce

 p
ro

lu
ct

iv
ity

in

di
sc

us
si

ng
 in

st
ru

ct
io

na
l a

nd
 r

es
ea

rc
h 

pr
og

ra
m

s
in

hi
gh

er
 e

du
ca

tio
n.

 In
de

ed
, "

T
he

on
ly

 c
ho

ic
e 

le
ft

ap
pe

ar
s

to
be

 b
et

w
ee

n
(a

)
pe

rm
itt

in
g

th
e

in
st

itu
tio

ns
 to

 b
e 

ev
al

ua
te

d 
an

d
go

ve
rn

ed
 b

y
co

nf
us

io
n,

 o
r 

(b
) 

la
un

ch
in

g 
a 

co
nc

er
te

d
ef

fo
rt

 to
ob

ta
in

 m
ea

su
re

s 
by

 w
hi

ch
w

e
ar

e 
w

ill
in

g 
to

 li
ve

an
d 

ed
uc

at
in

g 
bo

th
 o

ur
se

lv
es

 a
nd

ot
he

rs
 in

 th
ei

r
pr

op
er

 u
sa

ge
. I

t i
s

in
 th

e 
la

tte
r 

th
at

 c
ol

le
ge

s 
an

d
un

iv
er

si
tie

s 
w

ill
 fi

nd
ra

tio
na

lit
y.

"2

T
he

 w
ay

 a
n 

in
st

itu
tio

n 
al

lo
ts

 it
s 

re
so

ur
ce

s 
to

 u
se

r
pr

og
ra

m
s 

ca
n 

ha
ve

 a
co

ns
id

er
ab

le
 e

ffe
ct

 o
n 

th
e

pr
od

uc
tiv

en
es

s 
of

 e
ac

h 
un

it 
of

 r
es

ou
rc

e
us

ed
. I

t i
s

ge
ne

ra
lly

in
bu

dg
et

in
g,

 a
nd

 in
 p

la
nn

in
g 

tie
d

cl
os

el
y 

to
 b

ud
ge

ts
, t

ha
t t

he
 a

ct
of

 r
es

ou
rc

e
al

lo
ca

tio
n

is
ac

co
m

pl
is

he
d.

If
bu

dg
et

s

un
de

r-
em

ph
as

iz
e

or
ig

no
re

ce
rt

ai
n

ty
pe

s
of

re
so

ur
ce

, t
oo

 m
uc

h
of

 o
ne

 ty
pe

 m
ay

 b
e 

co
m

bi
ne

d

w
ith

to
o

lit
tle

of
 a

no
th

er
fo

r
ec

on
om

ic
al

op
er

at
io

n.
 O

ve
r 

tim
e 

th
is

al
lo

ca
tio

n 
w

ill
 a

lm
os

t
ce

rt
ai

nl
y 

re
su

lt 
in

 a
 le

ve
l o

f
se

rv
ic

es
 s

ig
ni

fic
an

tly
lo

w
er

 th
an

 th
at

 p
os

si
bl

e 
w

ith
th

e 
sa

m
e 

am
ou

nt
 o

f

m
on

ey
 b

ut
 d

iff
er

en
t

re
la

tiv
e 

am
ou

nt
s 

of
 a

ll 
ty

pe
s

of
 r

es
ou

rc
e.

 F
or

 e
xa

m
pl

e,
if 

in
su

ffi
ci

en
t s

ta
ff 

an
d

st
ud

en
ts

 a
re

 o
n 

ha
nd

 to
 u

se
fu

lly
 th

e 
eq

ui
pm

en
t

an
d 

bu
ild

in
gs

 o
w

ne
d 

by
 a

n
in

st
itu

tio
n,

 n
ew

 fu
nd

s
w

ou
ld

 b
e 

ill
-s

pe
nt

 o
n 

m
or

e
ph

ys
ic

al
 fa

ci
lit

ie
s

w
ith

ou
t f

irs
t e

nl
ar

gi
ng

 th
e

st
af

f o
r 

en
ro

llm
en

t. 
In

an
ot

he
r 

si
tu

at
io

n,
 c

ro
w

de
d

fa
ci

lit
ie

s 
m

ig
ht

 m
ak

e
it 

un
w

is
e 

to
 a

dd
 s

ta
ff 

un
til

ad
di

tio
na

l b
ui

ld
in

g
sp

ac
e 

co
ul

d 
be

er
ec

te
d.

 If
 th

e 
pr

op
or

tio
n 

of
 s

pa
ce

to
 p

eo
pl

e 
an

d
eq

ui
pm

en
t i

s 
to

o 
lo

w
 c

on
di

tio
ns

ar
e 

co
ns

id
er

ed
cr

ow
de

d.
If 

th
e 

re
ve

rs
e 

is
 tr

ue
, t

he

in
st

itu
tio

n
is

co
ns

id
er

ed
un

de
rs

ta
ff

ed
or

un
de

re
qu

ip
pe

d.
C

le
ar

ly
, w

is
e 

pl
an

s 
fo

r 
th

e 
us

e
of

fu
nd

s 
an

d 
th

e 
se

rv
ic

es
 o

f s
un

k-
co

st
fa

ci
lit

ie
s 

m
us

t

ta
ke

 in
to

 a
cc

ou
nt

 th
e 

cu
rr

en
t

m
ix

, o
r 

re
la

tiv
e

pr
op

or
tio

ns
 o

f d
iff

er
en

t r
es

ou
rc

es
av

ai
la

bl
e,

 a
s

w
el

l a
s 

to
ta

l a
m

ou
nt

s
of

al
l t

yp
es

.

A
s 

nu
m

be
rs

 o
f s

tu
de

nt
s 

an
d 

qu
an

tit
ie

s
of

 r
es

ea
rc

h
ch

an
ge

, a
dj

us
tm

en
ts

 in
 th

e 
to

ta
l

an
d 

re
la

tiv
e

am
ou

nt
s 

of
 e

ac
h 

ki
d 

of
 r

es
ou

rc
e

us
ed

 m
us

t b
e

m
ad

e 
if 

pr
og

ra
m

 q
ua

lit
y 

an
d 

co
st

 a
re

to
 b

e

m
ai

nt
ai

ne
d 

or
 im

pr
ov

ed
. S

uc
h

ad
ju

st
m

en
ts

 a
re

be
st

 im
pl

em
en

te
d 

by
 ti

m
el

y
al

te
ra

tio
ns

 in
 th

e
pl

an
 b

y 
w

hi
ch

 th
e 

in
st

itu
tio

n
op

er
at

es
. S

uc
h 

a

do
cu

m
en

t m
er

el
y 

an
tic

ip
at

es
fu

tu
re

 o
pe

ra
tio

ns
 to

th
e 

ex
te

nt
 th

ey
 c

an
 b

e
es

tim
at

ed
. T

he
 fa

rt
he

r 
in

th
e 

fu
tu

re
 w

e 
re

ac
h,

 th
e 

le
ss

pr
ec

is
e 

an
d 

di
st

in
ct

ou
r 

es
tim

at
io

ns
 a

re
lik

el
y 

to
 b

ec
om

e;
 b

ut
 w

ith
ou

t
th

em
, d

ec
is

io
ns

 m
us

t b
e 

m
ad

e
in

 th
e 

da
rk

, w
hi

ch
m

ay
 c

os
t t

he
in

st
itu

tio
n 

de
ar

ly
 w

ith
in

 a
 fe

w
ye

ar
s.

 T
he

 lo
ng

er
th

e 
an

tic
ip

at
ed

 li
fe

 o
f a

 p
hy

si
ca

l
fa

ci
lit

y,
 th

e 
m

or
e 

co
st

ly
 c

an
 b

e 
cu

rr
en

t
de

ci
si

on
s

w
hi

ch
 a

re
 m

ad
e 

in
 ig

no
ra

nc
e.

P
la

ns
 m

ay
 a

pp
ea

r 
in

m
an

y
gu

is
es

,
eg

,
bu

dg
et

s,
lo

ng
ra

ng
e

go
al

st
at

em
en

ts
, a

rc
hi

te
ct

s'
 d

ra
w

in
gs

,
tr

us
te

e 
po

lic
y

st
at

em
en

ts
, e

tc
., 

bu
t a

pp
ea

r
th

ey
 m

us
t i

f, 
th

ro
ug

h

pr
es

en
t

ac
ts

,
th

er
e

is
to

be
 a

re
as

on
ab

le

ex
pe

ct
at

io
n 

of
 s

ec
ur

in
g 

fu
tu

re
be

ne
fit

s.

S
im

pl
y 

to
 a

vo
w

 b
lin

d 
fa

ith
in

pl
an

ni
ng

(t
he

lit
er

at
ur

e 
on

 p
la

nn
in

g 
te

nd
s 

to
 tr

ea
t i

ts
 v

al
ue

 a
s

se
lf-

ev
id

en
t)

 a
nd

 to
 u

rg
e 

in
st

itu
tio

ns
 to

 e
xe

rt
so

m
e 

m
an

ag
er

ia
l i

nf
lu

en
ce

 o
n

th
ei

r 
pr

og
ra

m
s

2 J
am

es
 D

oi
, "

P
re

ss
ur

es
 to

 In
cr

ea
se

E
du

ca
tio

na
l P

ro
du

ct
iv

ity
 in

In
st

itu
tio

ns
,"

 C
ur

re
nt

 Is
su

es
 in

 H
ig

he
r 

E
du

ca
tio

n,
19

65
, p

. 1
14

.

1



2
th

ro
ug

h 
an

 e
nl

ig
ht

en
ed

 p
la

n.
bo

rd
er

s 
on

 th
e

po
in

tle
ss

. O
th

er
 a

id
s 

ar
e 

re
qu

ire
d 

to
 e

na
bl

e 
an

in
st

itu
tio

n 
to

 a
da

pt
 it

se
lf 

to
 e

xp
ec

te
d 

fu
tu

re
de

m
an

ds
 o

n 
its

 r
es

ou
rc

es
 w

hi
le

 a
ss

ur
in

g,
 a

t t
he

sa
m

e 
tim

e,
 th

at
 c

ur
re

nt
 p

ro
gr

am
s 

ar
e 

be
in

g
op

er
at

ed
in

 a
n 

ac
ce

pt
ab

le
 m

an
ne

r.
 S

ig
ni

fic
an

t
ch

an
ge

s
in

ad
m

in
is

tr
at

iv
e

pr
oc

ed
ur

es
m

ay
so

m
et

im
es

 b
e 

ne
ce

ss
ar

y 
in

 o
rd

er
 to

 p
ut

 u
se

fu
l

in
fo

rm
at

io
n 

at
 th

e 
di

sp
os

al
 o

f p
eo

pl
e 

w
ho

 m
us

t
de

ve
lo

p 
pl

an
s 

an
d 

bu
dg

et
s.

 S
uc

h 
ch

an
ge

s 
m

ay
 b

e
pa

in
fu

l
fo

r
an

es
ta

bl
is

he
d

in
st

itu
tio

n.
T

he
pr

oc
ed

ur
es

 th
at

 g
iv

e 
ris

e 
to

 u
se

fu
l d

at
a 

an
d 

th
ei

r
in

te
rp

re
ta

tio
n

of
te

n
ca

us
e

gr
ea

te
r

ov
er

al
l

ec
on

om
y 

of
 o

pe
ra

tio
n,

 b
ut

 a
t t

he
 s

am
e 

tim
e 

m
ay

be
 c

au
se

s 
of

 o
rg

an
:z

at
io

na
l u

ph
ea

va
ls

. P
hy

si
ca

l
fa

ci
lit

ie
s

as
si

gn
m

en
t

an
d

pl
an

ni
ng

ar
e

no
ex

ce
pt

io
n.

In
ge

ne
ra

l,
if 

th
e 

in
st

itu
tio

n
is

to
 h

av
e 

th
e

ca
pa

ci
ty

 to
 b

e 
se

lf-
re

gu
la

to
ry

 a
nd

 to
 g

en
er

at
e

gu
id

el
in

es
 u

se
fu

l i
n

its
 o

w
n 

op
er

at
io

n,
 it

 m
us

t
st

ud
y 

th
e 

co
lle

ct
io

n 
an

d 
us

e 
of

 th
e 

in
fo

rm
at

io
n 

in
w

hi
ch

 it
s 

pl
an

s 
ar

e 
ro

ot
ed

.

A
ss

um
e 

in
st

itu
tio

na
l m

an
ag

em
en

t h
as

 d
ev

el
op

ed
cr

ite
ria

 fo
r 

go
od

 r
es

ou
rc

e 
al

lo
ca

tio
n 

pa
tte

rn
s 

an
d

w
is

he
s 

to
 d

et
ec

t f
la

w
s 

in
 th

em
 in

 ti
m

e 
to

 ta
ke

co
rr

ec
tiv

e 
ac

tio
n.

 (
T

hi
s 

is
 a

 h
az

ar
do

us
 a

ss
um

pt
io

n
si

nc
e 

fe
w

 c
ol

le
ge

s 
or

 u
ni

ve
rs

iti
es

 h
av

e 
be

en
 a

bl
e 

to
st

at
e

su
ch

cr
ite

ria
.)

In
ev

al
ua

tin
g

cu
rr

en
t

pe
rf

or
m

an
ce

, t
he

 in
st

itu
tio

n 
m

us
t d

ep
en

d 
on

in
fo

rm
at

io
n 

co
lle

ct
ed

 fr
om

 a
nd

 b
y 

its
 e

m
pl

oy
ee

s.
S

uc
h 

co
lle

ct
io

n 
de

m
an

ds
 a

 k
no

w
le

dg
e 

of
 w

ha
t

da
ta

 a
re

 n
ee

de
d,

 a
nd

 c
on

fid
en

ce
 in

 a
 s

ys
te

m
 fo

r
co

lle
ct

io
n,

 s
to

rin
g 

an
d 

re
po

rt
in

g 
in

fo
rm

at
io

n.
 T

o
un

de
rs

ta
nd

 in
fo

rm
at

io
n 

ne
ed

s 
re

qu
ire

s 
a 

de
ep

er
lo

ok
 in

to
 th

e 
na

tu
re

 o
f o

rg
an

iz
at

io
ns

 th
em

se
lv

es
.

T
hi

s 
is

 in
iti

at
ed

 b
y 

ta
ki

ng
 a

 s
im

pl
ifi

ed
 lo

ok
 a

t
th

e 
or

ga
ni

za
tio

n 
fr

om
 th

e 
st

an
dp

oi
nt

 o
f b

as
ic

in
fo

rm
at

io
n 

pr
oc

es
si

ng
.

A
 m

od
el

It 
m

ay
 b

e 
he

lp
fu

l t
o 

lo
ok

 a
t t

he
 o

rg
an

iz
at

io
n'

s
ne

ed
 fo

r 
in

fo
rm

at
io

n 
as

 a
 p

ro
bl

em
 in

 e
le

m
en

ta
ry

sy
st

em
 th

eo
ry

 a
nd

 r
eg

ar
d 

th
e 

co
lle

ge
 o

r 
un

iv
er

si
ty

as
 th

ou
gh

 it
 w

er
e 

an
 a

da
pt

iv
e 

or
ga

ni
sm

 o
f a

ge
ne

ra
l t

yp
e.

 T
he

 fa
ct

 is
 th

at
 a

n 
in

st
itu

tio
n 

is
co

nf
ro

nt
ed

 b
y 

a 
be

w
ild

er
in

g 
ar

ra
y 

of
 th

in
gs

 w
hi

ch
it 

m
us

t s
en

se
 a

nd
 in

flu
en

ce
 m

uc
h 

as
 s

el
f r

eg
ul

at
ed

or
ga

ni
sm

s
an

d
m

ac
hi

ne
s

ar
e

su
rr

ou
nd

ed
 b

y

in
im

ic
al

en
vi

ro
nm

en
ts

to
w

hi
ch

 th
ey

 m
us

t
at

te
m

pt
 to

 a
da

pt
.

T
he

 r
el

at
io

ns
hi

ps
 c

on
ne

ct
in

g 
pe

op
le

 a
nd

 th
in

gs
 in

an
or

ga
ni

za
tio

n
ar

e
co

m
pl

ex
,

bu
t m

ay
 b

e
cl

as
si

fie
d 

as
 fu

nc
tio

na
l g

ro
up

in
gs

 in
 th

e 
sa

m
e 

w
ay

bi
ol

og
ic

al
an

d
m

ec
ha

ni
ca

l
fu

nc
tio

ns
ca

n 
be

as
si

gn
ed

 to
 th

e 
di

ffe
re

nt
 s

tr
uc

tu
ra

l p
ar

ts
 o

f a
n

or
ga

ni
sm

.
T

hu
s,

w
e 

m
ay

ta
lk

ab
ou

t
th

e
pr

od
uc

tiv
e 

fu
nc

tio
n,

 th
e 

m
ot

or
 fu

nc
tio

n,
 th

e
de

fe
ns

iv
e 

fu
nc

tio
n 

an
d 

ev
en

 th
e 

se
ns

in
g 

fu
nc

tio
n.

T
he

 n
ot

io
n

of
ad

ap
ta

tio
n

to
a 

ch
an

ge
ab

le
en

vi
ro

nm
en

t i
m

pl
ie

s 
ob

je
ct

iv
es

 o
r 

st
at

es
 to

w
ar

d
w

hi
ch

 th
e 

sy
st

em
 m

ov
es

? 
P

hy
si

ca
l m

ov
em

en
t o

n
th

e 
pa

rt
 o

f t
he

 o
rg

an
is

m
 r

eq
ui

re
s 

ac
tio

n 
w

hi
ch

us
es

 u
p 

so
m

e 
of

 th
e 

re
so

ur
ce

s
it 

ha
s 

at
 it

s
di

sp
os

al
. A

 d
ra

in
 o

f r
es

ou
rc

es
 in

 tu
rn

 c
au

se
s

fu
rt

he
r

ef
fo

rt
to

be
 s

pe
nt

on
st

or
in

g
up

re
pl

ac
em

en
ts

 fo
r 

ex
pe

ct
ed

 fu
tu

re
 u

se
s.

 E
ac

h 
lin

k
in

 th
is

 c
ha

in
 o

f e
ve

nt
s 

de
pe

nd
s 

on
 a

t l
ea

st
 o

ne

4

3 S
ee

 A
. D

. H
al

l a
nd

 R
. E

. F
ag

en
, "

D
ef

in
iti

on
 o

f S
ys

te
m

,"
 G

en
er

al
S

ys
te

m
s,

 I
(B

ed
fo

rd
M

as
s.

: S
oc

ie
ty

 fo
r 

G
en

er
al

 S
ys

te
m

s
R

es
ea

rc
h,

 1
95

6)
, I

x 
11

4.



pa
rt

 o
f t

he
 s

ys
te

m
 k

no
w

in
g 

w
ha

t i
s 

ha
pp

en
in

g 
in

th
e 

ot
he

r 
pa

rt
s.

B
ef

or
e 

ad
ap

ta
tio

n 
to

 a
 n

ew
si

tu
at

io
n 

ca
n 

be
 u

nd
er

ta
ke

n 
th

e 
or

ga
ni

sm
 h

as
to

 b
e 

m
ad

e 
aw

ar
e 

th
at

 s
om

e 
ad

ap
tiv

e 
ac

tio
n 

is
ne

ce
ss

ar
y.

 A
 p

ar
tic

ul
ar

 a
ct

io
n 

m
us

t b
e 

se
le

ct
ed

fr
om

 a
m

on
g 

th
os

e 
ac

tio
ns

 w
hi

ch
 a

re
 fe

as
ib

le
, a

nd
th

e 
or

ga
ni

sm
 m

us
t b

e 
di

re
ct

ed
 to

 ta
ke

 th
e

ac
tio

n 
ch

os
en

. T
he

 in
st

itu
tio

n 
m

ay
 b

e 
vi

ew
ed

 a
s

an
 o

rg
an

is
m

 th
at

 d
ep

en
ds

 fo
r 

its
 s

ur
vi

va
l u

po
n 

th
e

flo
w

 w
ith

in
 it

 o
f i

nf
or

m
at

io
n 

ab
ou

t

R
es

ou
rc

es
 a

va
ila

bl
e 

fo
r 

us
e 

by
 th

e 
sy

st
em

O
pt

io
ns

 fo
r 

ac
tio

n 
op

en
 to

 it
 in

 c
ar

ry
in

g 
ou

t i
ts

ai
m

s

R
ul

es
 fo

r 
us

e 
in

 d
ec

id
in

g 
w

ha
t a

ct
io

ns
 to

 ta
ke

 a
nd

w
he

n.

T
he

 r
eq

ui
re

m
en

ts
 o

f a
n 

ad
ap

tiv
e 

sy
st

em
 s

ee
ki

ng
so

m
e 

de
fin

ab
le

 e
nd

s 
ar

e,
 in

 g
en

er
al

T
ha

t d
at

a 
on

 th
e 

ra
te

 o
f f

lo
w

 o
f r

es
ou

rc
es

 a
nd

pr
od

uc
t b

e 
re

ad
 b

y 
re

as
on

ab
ly

 a
cc

ur
at

e 
se

ns
or

s

T
ha

t t
he

 s
ys

te
m

 b
e 

ab
le

 to
 r

ef
er

en
ce

 s
om

e 
se

t o
f

pr
es

cr
ip

tiv
e 

ru
le

s 
go

ve
rn

in
g 

re
so

ur
ce

 u
se

T
ha

t t
he

 s
ys

te
m

 c
on

ta
in

 e
ffe

ct
iv

e 
m

ea
ns

 o
f

al
te

rin
g 

re
so

ur
ce

 fl
ow

s 
w

he
n 

ad
ap

ta
tio

n 
to

 a
ch

an
gi

ng
 e

nv
iro

nm
en

t m
ak

es
 it

 n
ec

es
sa

ry
.

R
es

ou
rc

es

M
on

ito
rin

g
an

d
C

on
tr

ol

P
ro

du
ct

io
n

P
ro

ce
ss

es

S

F
ig

ur
e 

1.
1:

 O
pe

ra
tio

n 
of

 a
 G

oa
l-o

rie
nt

ed
 A

da
pt

iv
e 

O
rg

an
is

m

O
ut

pu
t

F
ig

ur
e 

1.
1

is
 a

 v
ar

ia
tio

n 
of

 a
 c

om
m

on
 d

ia
gr

am
C

on
tr

ol
to

P
ro

du
ct

io
n

P
ro

ce
ss

es
,

ho
w

ev
er

,
sh

ow
in

g 
th

e 
fu

nc
tio

ns
 in

vo
lv

ed
 in

 th
e 

op
er

at
io

n
re

pr
es

en
t f

lo
w

s 
of

 in
fo

rm
at

io
n 

on
ly

.
of

 a
 g

oa
l-o

rie
nt

ed
 a

da
pt

iv
e 

or
ga

ni
sm

.4

T
he

ar
ro

w
s

co
nn

ec
tin

g
th

e
bl

oc
ks

m
ar

ke
d

R
es

ou
rc

es
,

P
ro

du
ct

io
n

P
ro

ce
ss

es
,

an
d 

O
ut

pu
t

re
pr

es
en

t
th

e
flo

w
of

 p
hy

si
ca

l
ob

je
ct

s 
an

d
se

rv
ic

es
. T

he
 a

rr
ow

s 
co

nn
ec

tin
g 

M
on

ito
rin

g 
an

d

4 S
ee

 fo
r 

ex
am

pl
e 

M
ill

er
, G

eo
rg

e 
A

., 
I. 

G
al

an
te

r 
an

d 
K

. H
. P

rib
ra

m
,

P
la

ns
 a

nd
 th

e 
S

tr
uc

tu
re

 o
f B

eh
av

io
r,

 (
N

.Y
.: 

H
ol

t, 
R

in
eh

ar
d,

 a
nd

W
in

st
on

, 1
96

0)
 C

ha
pt

er
 2

.



4

In
fo

rm
at

io
n 

on
 R

ea
l E

ve
nt

s

,0
00

R
ea

l E
ve

nt
s

F
ig

ur
e 

1_
2:

 E
xp

an
de

d 
"M

on
ito

rin
g 

an
d 

C
on

tr
ol

" 
F

un
ct

io
ns

A
 =

 D
ev

ia
tio

ns
 fr

om
 E

ffe
ct

or
 (

pl
an

)
B

 =
 C

or
re

ct
iv

e 
A

ct
io

ns

It 
is

 u
se

fu
l t

o 
ex

pa
nd

 th
e 

M
on

ito
rin

g 
an

d 
C

on
tr

ol
bl

oc
k

of
th

is
di

ag
ra

m
in

to
th

e
fu

nc
tio

na
l

co
m

po
ne

nt
s 

sh
ow

n 
in

 F
ig

ur
e 

1.
2.

5

T
hi

s 
ge

ne
ra

l d
ia

gr
am

 c
an

 b
e 

us
ed

 to
 d

es
cr

ib
e 

th
e

ne
ed

 fo
r 

va
rio

us
 fu

nc
tio

ns
 in

 li
vi

ng
 o

rg
an

is
m

s,
m

an
y 

m
ac

hi
ne

s 
an

d,
 fo

r 
ou

r 
pu

rp
os

es
, h

um
an

or
ga

ni
za

tio
ns

. S
en

so
rs

 m
ea

su
re

 th
e 

qu
an

tit
y,

ty
pe

an
d 

ra
te

 o
f r

es
ou

rc
e 

us
e 

in
 a

 s
er

ie
s 

of
 p

ro
du

ct
iv

e
pr

oc
ed

ur
es

. D
at

a 
ga

th
er

ed
 b

y 
th

e
se

ns
or

s 
ar

e 
th

en
co

m
pa

re
d 

in
 th

e 
m

on
ito

r 
w

ith
 p

re
sc

rib
ed

or
pl

an
ne

d 
le

ve
ls

 a
nd

 p
at

te
rn

s.
 If

 th
e 

op
er

at
in

g 
ru

le
s

se
t u

p 
in

 th
e 

ef
fe

ct
or

 a
re

 p
ro

du
ci

ng
 th

e 
ex

pe
ct

ed
re

su
lts

, t
he

 p
la

n 
re

m
ai

ns
 in

 fo
rc

e,
 u

nc
ha

ng
ed

.
B

ut
co

ns
is

te
nt

 d
ev

ia
tio

ns
 o

f c
ur

re
nt

se
ns

or
 r

ea
di

ng
s

fr
om

 p
la

nn
ed

 o
r 

ex
pe

ct
ed

 le
ve

ls
ar

e 
re

po
rt

ed
 to

 a
co

nt
ro

l f
un

ct
io

n.
 T

he
 la

tte
r 

di
re

ct
s 

co
rr

ec
tiv

e
ch

an
ge

s 
(li

ne
 B

) 
in

 r
es

ou
rc

e 
flo

w
s 

de
si

gn
ed

to
el

im
in

at
e 

th
e 

de
vi

at
io

ns
 fr

om
 p

la
n 

de
te

ct
ed

 b
y

th
e 

m
on

ito
r 

(li
ne

s 
A

).
 T

he
se

 m
an

ag
em

en
t c

ha
ng

es
ar

e 
in

 th
e 

fo
rm

 o
f a

lte
ra

tio
ns

 to
 th

e 
gu

id
el

in
es

,

5 A
da

pt
ed

 fr
om

 L
. B

er
ta

la
nf

fy
, "

G
en

er
al

 S
ys

te
m

 T
he

or
y

A
C

rit
ic

al
 R

ev
ie

w
,"

G
en

er
al

 S
ys

te
m

s,
 V

II
(B

ed
fo

rd
, M

as
s.

: S
oc

ie
ty

fo
r 

G
en

er
al

 S
ys

te
m

s 
R

es
ea

rc
h,

 1
96

2)
, F

ig
ur

e 
1_



A

po
lic

ie
s 

an
d 

pr
oc

ed
ur

es
 c

on
ta

in
ed

in
 th

e 
pl

an
its

el
f.

A
ss

um
in

g 
co

lle
ge

s 
an

d 
un

iv
er

si
tie

s
w

is
h 

to
 .-

d 
ap

t
to

th
ei

r
ch

an
gi

ng
en

vi
ro

nm
en

t
an

d
be

go
al

-d
ire

ct
ed

 a
nd

 w
el

l-m
an

ag
ed

,
th

is
 s

im
pl

ifi
ed

m
od

el
 o

f o
rg

an
iz

at
io

na
l i

nf
or

m
at

io
n

re
qu

ire
m

en
ts

pr
ov

id
es

 a
 c

ru
de

 p
ic

tu
re

 w
;th

w
hi

ch
 to

 b
eg

in
an

al
ys

is
.

It
is

fa
irl

y
ea

si
ly

 d
em

on
st

ra
te

d 
th

at
 la

ck
of

es
se

nt
ia

l f
lo

w
s 

of
 in

fo
rm

at
io

n 
in

m
os

t o
rg

an
is

m
s

w
ill

se
rio

us
ly

 im
pa

ir 
th

ei
r 

ab
ili

ty
to

 s
ur

vi
ve

.
H

um
an

 o
rg

an
iz

at
io

ns
ca

n 
be

 s
ho

w
n 

to
 p

er
fo

rm
ea

ch
 o

f t
he

 fu
nc

tio
ns

 s
ho

w
n 

in
 F

ig
ur

e
1.

2 
in

 m
or

e
or

 le
ss

 e
ffe

ct
iv

e 
w

ay
s.

 S
er

io
us

 in
hi

bi
tio

n 
of

th
e

in
fo

rm
at

io
n 

flo
w

 b
et

w
ee

n 
fu

nc
tio

ns
m

us
t r

ed
uc

e
th

e 
ef

fic
ie

nc
y 

of
re

so
ur

ce
 u

se
 a

nd
 r

ed
uc

e 
th

e
lik

el
ih

oo
d 

of
 th

e 
or

ga
ni

za
tio

n'
s

m
ee

tin
g 

its
 g

oa
ls

.
H

ow
 e

ffe
ct

iv
el

y 
an

d 
ef

fic
ie

rt
y

th
es

e 
fu

nc
tio

ns
ar

e 
pe

rf
or

m
ed

 m
ay

 b
e 

hi
gn

ly
 v

ar
ia

bl
e.

B
ot

h
op

er
at

io
na

l e
ffe

ct
iv

en
es

s 
an

d 
ef

fic
ie

nc
y

va
ry

 w
ith

su
ch

th
in

gs
as

or
ga

ni
za

tio
na

l
st

ru
ct

ur
e,

in
fo

rm
at

io
n 

m
ed

ia
 a

nd
 fo

rm
at

s,
an

d 
th

e 
se

t o
f

pr
oc

ed
ur

es
 o

r 
ru

le
s 

by
 w

hi
ch

 th
e

co
nd

uc
t o

f e
ac

h
fu

nc
tio

n 
is

 g
ov

er
ne

d.
 G

iv
en

tw
o 

or
ga

ni
sm

s 
w

ith
lik

e
or

ga
ni

za
tio

na
l a

nd
 p

hy
si

ca
l f

ea
tu

re
s

an
d

si
m

ila
r 

en
vi

ro
nm

en
ts

, t
he

 o
ne

 b
et

te
r 

se
rv

ed
 b

y
its

 in
fo

rm
at

io
n 

sy
st

em
 w

ill
 b

e 
in

 m
uc

h 
be

tte
r

co
nd

iti
on

 to
 c

om
pe

te
 fo

r 
an

d 
ec

on
om

ic
al

ly
to

us
e 

sc
ar

ce
 r

es
ou

rc
es

. N
ex

t c
on

si
de

r 
th

e 
w

ay
 a

pa
rt

ic
ul

ar
 ty

pe
 o

f o
rg

an
iz

at
io

n,
 fo

r
in

st
an

ce
 a

n
ed

uc
at

io
na

l
in

st
itu

tio
n,

m
ig

ht
pe

rf
or

m
its

ad
ap

tiv
e 

or
 m

an
ag

em
en

t f
un

ct
io

ns
.

R
es

ou
rc

e 
al

lo
ca

tio
n

T
he

 m
ec

ha
ni

sm
 th

ro
ug

h 
w

hi
ch

al
lo

ca
tio

n 
of

av
ai

la
bl

e 
re

so
ur

ce
s 

is
 a

cc
om

pl
is

he
d

at
 a

 c
ol

le
ge

 w
e

sh
al

l s
im

pl
y 

ca
ll

its
 r

es
ou

rc
e 

m
an

ag
em

en
t s

ys
te

m
.

T
hi

s 
m

ec
ha

ni
sm

is
m

ad
e 

up
 o

f t
he

 p
eo

pl
e,

eq
ui

pm
en

t, 
fa

ci
lit

ie
s 

an
d 

in
fo

rm
at

io
n

th
at

 a
re

us
ua

lly
gr

ou
pe

d
un

de
r

th
e

he
ad

in
g,

th
e

ad
m

in
is

tr
at

io
n.

F
or

 th
e 

pu
rp

os
es

 o
f d

is
cu

ss
io

n
w

e
sh

al
l p

ay
 p

ar
tic

ul
ar

 a
tte

nt
io

n
to

 th
e 

in
fo

rm
at

io
n

its
el

f, 
ra

th
er

 th
an

 to
 th

e 
pe

op
le

 a
nd

m
ac

hi
ne

s 
th

at
m

ov
e 

it 
ar

ou
nd

 a
nd

 a
ct

 o
n 

it.

W
ha

t d
o 

w
e 

m
ea

n 
by

in
fo

rm
at

io
n?

It 
is

sy
m

bo
ls

th
at

 a
re

 in
te

nd
ed

 to
 d

es
cr

ib
e

th
in

gs
 o

r 
pe

op
le

.6
W

he
n 

w
e

w
is

h
to

 k
no

w
 s

om
et

hi
ng

 a
bo

ut
em

pl
oy

ee
s,

 s
tu

de
nt

s
or

 p
hy

si
ca

l
fa

ci
lit

ie
s,

 w
e

do
n'

t n
ee

d 
to

 s
ee

or
 p

hy
si

ca
lly

 c
ou

nt
 th

em
 e

ac
h

tim
e 

in
 o

rd
er

 to
 k

no
w

 th
ei

r 
pr

op
er

tie
s.

R
at

he
r 

w
e

re
fe

r
to

fil
es

de
sc

rib
in

g 
th

em
in

nu
m

be
rs

,
al

ph
ab

et
ic

 c
ha

ra
ct

er
s

or
 s

om
e 

ot
he

r 
sy

m
bo

ls
.

D
at

a 
co

nt
ai

ne
d

in
th

es
e 

fil
es

 o
rig

in
at

e 
w

he
n

m
ea

ni
ng

fu
l t

ra
ns

ac
tio

ns
 in

vo
lv

in
g

sy
st

em
 in

pu
ts

an
d 

ou
tp

ut
s 

ar
e 

re
co

rd
ed

. T
he

y
ar

e 
th

en
 s

to
re

d
fo

r 
la

te
r 

re
fe

re
nc

e.
 E

xa
m

pl
es

 o
f

in
pu

ts
 a

re
 h

ou
rs

of
 h

um
an

 e
ffo

rt
, s

er
vi

ce
s 

of
eq

ui
pm

en
t a

nd
 r

oo
m

sp
ac

e,
an

d
un

its
of

 s
up

pl
ie

s 
an

d 
m

at
er

ia
ls

.
O

ut
pu

ts
 m

ig
ht

 b
e 

qu
an

tif
ie

d
as

 c
re

di
t h

ou
rs

co
m

pl
et

ed
an

d
do

lla
rs

w
or

th
of

re
se

aT
ch

pe
rf

or
m

ed
. T

he
 n

um
be

r 
of

 r
ec

or
ds

to
 w

hi
ch

 w
e

ne
ed

 r
ef

er
 v

ar
ie

s 
w

ith
 th

e
nu

m
be

r 
of

 e
nt

iti
es

(p
eo

pl
e

an
d

th
in

gs
)

co
ns

id
er

ed
to

be
of

co
ns

eq
ue

nc
e 

an
d 

th
e 

si
ze

 o
f e

ac
h 

re
co

rd
 w

ith
th

e
nu

m
be

r 
of

 a
ttr

ib
ut

es
or

 c
ha

ra
ct

er
is

tic
s 

of
 e

ac
h

en
tit

y 
w

e 
w

is
h 

to
 tr

ac
k 

(h
ou

rs
w

or
ke

d 
th

is
 w

ee
k,

ag
e 

at
 la

st
 b

irt
hd

ay
, c

os
t p

er
 h

ou
r 

of
eq

ui
pm

en
t

us
e)

.

S
im

pl
y 

co
un

tin
g 

di
ffe

re
nt

ty
pe

s 
of

 r
ec

or
ds

 c
an

of
te

n
ge

ne
ra

te
m

ea
ni

ng
fu

l
st

at
is

tic
s.

T
he

6
F

or
 a

 m
or

e 
th

or
ou

gh
 d

is
cu

ss
io

n 
of

 in
fo

rm
at

io
n

an
d 

its
 v

ar
io

us
fo

rm
s 

an
d 

m
ea

ni
nl

s,
se

e 
C

ol
in

 C
he

rr
y,

 O
n 

H
um

an
C

om
m

un
ic

at
io

n 
(C

am
br

id
ge

, M
as

s.
: T

he
 M

IT
P

re
ss

, 1
96

61
.

5



6
in

fo
rm

at
io

n 
co

m
pr

es
se

d 
in

th
es

e
st

at
is

tic
s

is
us

ef
ul

 in
 p

ro
je

ct
in

g 
fu

tu
re

 r
es

ou
rc

e 
re

qu
ire

m
en

ts
an

d 
in

 d
ev

el
op

in
g 

ru
le

s 
fo

r 
go

ve
rn

in
g 

th
e 

flo
w

 o
f

th
e

re
so

ur
ce

s 
or

 o
ut

pu
ts

 th
ey

 d
es

cr
ib

e.
 B

y
pl

an
ni

ng
 fu

tu
re

 tr
an

sa
ct

io
ns

, w
e 

av
oi

d 
th

e 
ne

ed
 to

in
te

rr
up

t t
he

 s
ys

te
m

's
 p

ro
du

ct
io

n 
pr

oc
es

se
s 

w
hi

le
ad

 h
oc

 d
ec

is
io

ns
 a

re
 m

ad
e.

W
ha

t i
s 

m
ea

nt
 b

y 
a 

tr
an

sa
ct

io
n?

 A
 tr

an
sa

ct
io

n 
is

an
 a

ct
 w

hi
ch

 e
ith

er
 e

ffe
ct

s 
an

 in
cr

ea
se

 o
r 

de
cr

ea
se

in
 th

e 
nu

m
be

r 
of

 u
ni

ts
 o

f a
n 

en
tit

y'
 u

nd
er

 th
e

co
nt

ro
l o

f t
he

 o
rg

an
iz

at
io

n,
 o

r
ca

us
es

 a
 c

ha
ng

e 
in

th
e 

at
tr

ib
ut

es
 o

f c
er

ta
in

 e
nt

iti
es

. A
n 

ex
am

pl
e 

of
tr

an
sa

ct
io

ns
 o

f t
he

 fi
rs

t t
yp

e 
is

 p
ro

vi
de

d 
w

he
n

a

U
ni

ve
rs

ity
 s

el
ls

 a
 p

ie
ce

 o
f l

an
d,

 s
ig

ns
a 

co
nt

ra
ct

w
ith

 a
 n

ew
 p

ro
fe

ss
or

 o
r 

re
ce

iv
es

m
on

ey
 fo

r 
a

nu
cl

ea
r 

ac
ce

le
ra

to
r.

 W
he

n 
a 

cu
rr

en
tly

 e
m

pl
oy

ed
fa

cu
lty

 m
em

be
r 

is
 a

ut
ho

riz
ed

a 
sa

la
ry

 in
cr

ea
se

 o
r

an
 e

nr
ol

le
d 

st
ud

en
t c

om
pl

et
es

 a
no

th
er

 c
re

di
t h

ou
r

or
 s

em
es

te
r 

of
 a

cc
ep

ta
bl

e 
w

or
k,

 e
xa

m
pl

es
 o

f
tr

an
sa

ct
io

ns
 o

f t
he

 s
ec

on
d 

ty
pe

ar
e 

de
m

on
st

ra
te

d.

C
ar

ry
in

g 
ou

t a
 tr

an
sa

ct
io

n 
re

qu
ire

s
a 

de
ci

si
on

 o
n

th
e 

pa
rt

 o
f m

an
ag

em
en

t. 
T

he
se

 d
ec

is
io

ns
ca

nn
ot

be
 m

ad
e 

ex
pl

ic
itl

y 
ea

ch
 ti

m
e 

w
e 

w
is

h
to

 p
er

fo
rm

a 
tr

an
sa

ct
io

n,
 fo

r 
th

ey
 a

re
 n

um
er

ou
s,

 a
nd

 s
uc

h 
a

pr
oc

ed
ur

e 
is

 n
ot

 n
ec

es
sa

ry
. A

fte
r 

ca
re

fu
l s

tu
dy

 o
f

th
e 

in
st

itu
tio

n'
s 

ai
m

s 
an

d 
re

ce
nt

 o
pe

ra
tin

g 
hi

st
or

y
ce

rt
ai

n 
po

lic
ie

s,
 g

ui
de

lin
es

 o
r 

ru
le

s 
go

ve
rn

in
g 

al
l

tr
an

sa
ct

io
ns

 o
f a

 p
ar

tic
ul

ar
 ty

pe
 c

an
 b

e 
dr

aw
n

up
.

T
og

et
he

r 
th

es
e 

gu
id

el
in

es
 a

nd
 p

ol
ic

ie
s 

co
ns

tit
ut

e
a

pl
an

 fo
r 

th
e 

op
er

at
io

n 
of

 th
e 

or
ga

ni
za

tio
n.

 It
 is

 b
y

th
e 

st
ud

y 
of

 th
e 

in
fo

rm
at

io
n 

in
 th

e 
in

st
itu

tio
n'

s
fil

es
th

at
 th

e 
ba

se
s 

fo
r 

de
ci

si
on

-m
ak

in
g

ar
e

de
ve

lo
pe

d.
 T

he
 d

es
ire

d 
tr

an
sa

ct
io

n 
pa

tte
rn

s 
by

w
hi

ch
 r

es
ou

rc
e 

al
lo

ca
tio

n 
is

 to
 b

e 
ac

co
m

pl
is

he
d 

is
em

bo
di

ed
 in

 a
 p

la
n.

 T
he

se
 p

at
te

rn
s 

co
nt

in
ue

 u
nt

il
po

lic
ie

s 
an

d 
ru

le
s 

th
em

se
lv

es
 a

re
 c

ha
ng

ed
, a

dd
ed

,
or

 d
el

et
ed

.

In
 r

ec
en

t y
ea

rs
 d

em
an

d 
fo

r 
tim

el
in

es
s 

of
 d

ec
is

io
ns

ha
s 

in
cr

ea
se

d.
 A

ct
in

g 
as

 b
ot

h 
a

ca
us

e 
an

d 
an

ef
fe

ct
 o

f t
hi

s 
de

m
an

d 
ha

s 
be

en
 th

e 
in

cr
ea

se
d

av
ai

la
bi

lit
y 

of
 c

om
pu

te
rs

 fo
r 

us
e 

in
 m

ak
in

g 
po

lic
y

st
ud

ie
s.

It
sh

ou
ld

be
 m

ad
e 

cl
ea

r
th

at
an

in
fo

rm
at

io
n

sy
st

em
ge

ne
ra

lly
ca

nn
ot

co
ns

is
t

w
ho

lly
 o

f c
om

pu
te

r-
le

gi
bl

e 
fil

es
 (

pe
op

le
 s

til
l m

us
t

ge
t

in
to

th
e 

ac
t a

t s
om

e 
po

in
t)

an
d 

th
at

co
nv

en
tio

na
l a

cc
ou

nt
in

g 
m

ac
hi

ne
s 

an
d 

m
an

ua
l

fil
es

 s
til

l r
ep

re
se

nt
 th

e 
m

os
t e

co
no

m
ic

al
w

ay
s 

of
ha

nd
lin

g
m

an
y

ki
nd

s
of

in
fo

rm
at

io
n.

C
on

ve
nt

io
na

l m
et

ho
ds

 p
ro

m
is

e 
to

 r
em

ai
n 

qu
ite

im
po

rt
an

t f
or

 th
e 

fo
re

se
ea

bl
e 

fu
tu

re
. A

s
pr

og
re

ss

is
ev

id
en

t
in

 th
e 

ar
ch

ite
ct

ur
e 

of
 c

om
pu

tin
g

m
ac

hi
ne

ry
 a

nd
 th

e 
ar

ts
 o

f s
ys

te
m

 a
na

ly
si

s
an

a
de

si
gn

, h
ow

ev
er

, t
he

 r
el

at
iv

e
ec

on
om

y 
of

 u
si

ng
E

le
ct

ro
ni

c 
D

at
a 

P
ro

ce
ss

in
g 

(E
D

P
)

in
st

ea
d 

of
m

an
ua

l
su

bs
tit

ut
es

w
ill

di
ct

at
e

in
cr

ea
si

ng
de

pe
nd

en
ce

 o
n 

th
em

.

W
ha

te
ve

r 
in

fo
rm

at
io

n 
is

 c
ol

le
ct

ed
 a

nd
 r

eg
ar

dl
es

s
of

 h
ow

 it
 is

 o
rg

an
iz

ed
 in

to
 fi

le
s 

or
 h

ow
 it

 is
 u

se
d,

th
er

e 
m

us
t e

xi
st

 a
 g

ro
up

 o
f p

eo
pl

e,
 fi

le
s 

an
d

pe
rh

ap
s

m
ac

hi
ne

s
de

vo
te

d
to

cr
ea

tin
g,

m
ai

nt
ai

ni
ng

an
d

re
po

rt
in

g
fr

om
it.

T
hi

s
sp

ec
ia

liz
ed

 p
ar

t o
f a

n 
or

ga
ni

za
tio

n 
ha

s
co

m
e 

to
 b

e
ca

lle
d 

its
 in

fo
rm

at
io

n 
sy

st
em

.

It 
is

 im
po

rt
an

t t
o 

re
co

gn
iz

e 
th

at
an

 in
fo

rm
at

io
n

sy
st

em
 u

se
d 

to
 m

an
ag

e 
re

so
ur

ce
 a

llo
ca

tio
n

is
m

ad
e 

up
 o

f d
is

tin
ct

 c
om

po
ne

nt
s

or
 s

ub
sy

st
em

s
th

at
 a

re
 in

te
rd

ep
en

de
nt

. M
an

y 
de

ci
si

on
s 

re
qu

ire
a

7
R

es
ou

rc
es

, o
r 

an
y 

as
se

t, 
th

ou
gh

 th
ey

 c
an

 a
ss

um
e 

bo
th

 p
os

iti
ve

an
d 

ne
ga

tiv
e 

do
lla

r 
va

lu
es

 in
 fi

na
nc

ia
l a

cc
ou

nt
in

g,
 a

re
 fo

r 
ou

r
pu

rp
os

es
 m

or
e 

ap
pr

op
ria

te
ly

 v
ie

w
ed

 a
s 

ph
ys

ic
al

 u
ni

ts
 e

xc
ep

t
w

he
re

 m
on

ey
 it

se
lf 

is
 th

e 
as

se
t a

cc
ou

nt
ed

 fo
r.

 (
S

ee
 Ij

iri
, Y

. T
he

F
ou

nd
at

io
ns

 o
f A

cc
ou

nt
in

g 
M

ea
su

re
m

en
t. 

[E
ng

le
w

oo
d 

C
lif

fs
,

N
.J

.: 
P

re
nt

ic
e 

H
al

l, 
In

c.
, 1

96
71

 C
ha

pt
er

 5
.



va
rie

ty
 o

f i
nf

or
m

at
io

n 
de

ve
lo

pe
d 

fr
om

di
ffe

re
nt

fil
es

. A
ll 

fil
es

 m
us

t b
e 

re
sp

on
si

ve
to

 e
ac

h 
po

te
nt

ia
l

us
er

 in
 o

rd
er

 to
 m

ee
t t

he
 o

bj
ec

tiv
es

 o
f t

he
in

fo
rm

at
io

n 
sy

st
em

its
el

f
T

hi
s 

fa
ct

in
 tu

rn
di

ct
at

es
 th

at
 e

ac
h 

po
te

nt
ia

l
us

er
 m

us
t e

xp
re

ss
 h

is
ne

ed
s 

cl
ea

rly
 a

t t
he

 ti
m

e 
fil

es
ar

e 
de

si
gn

ed
.

In
fo

rm
at

io
n 

th
eo

ry
 m

ak
es

a 
fu

nd
am

en
ta

l p
oi

nt
w

ith
 r

eg
ar

d 
to

 th
e 

sy
m

bo
ls

w
e 

us
e 

to
 r

ec
or

d 
da

ta
on

 o
ur

 fi
le

s:
 th

at
 th

es
e 

sy
m

bo
ls

 s
ho

ul
d 

no
t b

e
co

nf
us

ed
 in

 o
ur

 m
in

ds
 fo

r 
th

e 
ac

tu
al

th
in

gs
 a

nd
re

la
tio

ns
hi

ps
 th

ey
 c

la
im

 to
 d

es
cr

ib
e 

S
ho

rt
of

du
pl

ic
at

in
g

th
e

ob
je

ct
its

el
f,

a
co

m
pl

et
el

y
ac

cu
ra

te
 d

es
cr

ip
tio

n 
of

 it
 is

 im
po

ss
ib

le
. T

he
re

fo
re

,
w

e 
m

us
t d

ea
l w

ith
 s

ym
bo

lic
 r

ep
re

se
nt

at
io

ns
 o

f i
t.

Li
m

ita
tio

ns
in

th
e

us
ef

ul
ne

ss
of

st
at

is
tic

s
de

ve
lo

pe
d 

fr
om

 tr
an

sa
ct

io
n-

le
ve

l d
at

a 
de

riv
e

fr
om

th
is

 fa
ct

. W
e 

ig
no

re
 it

 o
nl

y 
to

ou
r 

pa
in

.

E
ve

n
sm

al
l

in
st

itu
tio

ns
op

er
at

e
re

so
ur

ce
m

an
ag

em
en

t
in

fo
rm

at
io

n
sy

st
em

s
th

at
ar

e
co

m
pl

ex
 in

 te
rm

s 
of

 a
 s

in
gl

e 
pe

rs
on

's
ab

ili
ty

 to
un

de
rs

ta
nd

 a
nd

 c
on

tr
ol

 a
ny

on
e 

of
 th

em
. I

n 
fa

ct
,

su
ch

 s
ys

te
m

s 
te

nd
 to

 b
e

so
 c

om
pl

ex
 th

at
 u

se
fu

l
di

sc
us

si
on

s 
of

 in
fo

rm
at

io
n

sy
st

em
 d

es
ig

n 
an

d
de

ve
lo

pm
en

t
of

te
n

m
us

t
be

lim
ite

d
to

a
su

bs
ys

te
m

, d
ev

ot
ed

 to
 d

es
cr

ib
in

g 
on

ly
pa

rt
ic

ul
ar

ty
pe

s
or

re
la

te
d

gr
ou

ps
of

tr
an

sa
ct

io
ns

.
N

on
et

he
le

ss
, o

ne
 s

ho
ul

d 
no

t i
gn

or
e 

th
e 

fa
ct

th
at

no
 s

ub
sy

st
em

 o
pe

ra
te

s 
al

on
e,

 b
ut

 r
at

he
r 

m
us

t
fu

nc
tio

n 
as

 a
 p

ar
t o

f a
 w

ho
le

. W
e 

sh
al

l
di

sc
us

s
he

re
in

 o
nl

y 
th

os
e 

pa
rt

s 
of

a 
re

so
ur

ce
 m

an
ag

em
en

t
sy

st
em

 w
hi

ch
 a

re
 in

te
nd

ed
 to

se
rv

e 
ph

ys
ic

al
fa

ci
lit

ie
s

pl
an

ni
ng

.
It

sh
ou

ld
 b

e 
re

m
em

be
re

d
th

ro
ug

ho
ut

, h
ow

ev
er

, t
ha

t c
ar

ef
ul

in
te

gr
at

io
n

w
ith

 th
e 

re
st

 o
f t

he
 o

rg
an

iz
at

io
n'

s
in

fo
rm

at
io

n
sy

st
em

 is
 fr

eq
ue

nt
ly

 c
rit

ic
al

 to
 th

e 
ef

fe
ct

iv
en

es
s

of
 it

s 
pa

rt
s.

R
oo

m
 s

pa
ce

as
a 

re
so

ur
ce

In
 th

e 
la

ng
ua

ge
 u

se
d 

ab
ov

e,
a 

un
it 

of
 th

e 
en

tit
y

ph
ys

ic
al

 fa
ci

lit
y 

ca
n 

be
 d

es
cr

ib
ed

as
 a

 r
oo

m
 o

r,
 a

t
a 

di
ffe

re
nt

 le
ve

l, 
as

 a
 b

ui
ld

in
g.

 T
o 

bu
ild

a 
fil

e
de

sc
rib

in
g 

ro
om

s,
 p

ro
pe

rt
ie

s
an

y 
un

it 
ca

n 
ha

ve
th

at
 w

ill
 b

e 
of

 im
po

rt
an

ce
m

us
t b

e 
kn

ow
n.

 In
tu

rn
, h

ow
 th

e 
ro

om
 a

s 
w

el
l

as
its

bu
ild

in
g

fu
nc

tio
n 

as
 r

es
ou

rc
es

 o
f t

he
 in

st
itu

tio
n

m
us

t a
ls

o
be

 s
ho

w
n.

T
he

re
 is

 a
 te

nd
en

cy
 to

 lo
ok

up
on

 r
oo

m
s 

an
d

bu
ild

in
gs

 s
im

pl
y 

as
 p

as
si

ve
 s

he
lte

rs
of

 m
en

 a
nd

eq
ui

pm
en

t b
us

tli
ng

 a
bo

ut
 in

 p
ur

su
it 

of
 g

oa
ls

 th
at

7
ha

ve
 li

ttl
e 

or
 n

o 
re

la
tio

ns
hi

p 
to

 th
e

ro
om

 it
se

lf.
T

he
 r

oo
m

s,
 in

de
ed

 b
ui

ld
in

g;
:

th
ey

 a
re

 b
ui

lt,
ar

e 
so

m
et

im
es

 c
on

si
de

re
d 

fr
ee

 g
oo

ds
, o

f l
itt

le
co

nc
er

n 
to

 a
 p

ro
gr

am
 m

an
ag

er
 in

 th
e 

pl
an

ni
ng

an
d 

ex
ec

ut
io

n 
of

 h
is

 w
or

k.
 A

 r
oo

m
's

 s
ha

pe
, s

iz
e

an
d 

ot
he

r 
at

tr
ib

ut
es

 a
re

 o
f l

itt
le

co
nc

er
n 

to
pe

op
le

 b
en

t o
n 

th
e 

pe
rf

or
m

an
ce

 o
f c

ur
re

nt
 ta

sk
s

ex
ce

pt
 w

he
n 

th
ei

r 
pr

og
ra

m
 is

 b
ei

ng
 in

iti
at

ed
 a

nd
th

e 
qu

es
tio

n,
 "

W
he

re
 w

ill
 w

e 
lo

ca
te

?"
,

m
us

t b
e

an
sw

er
ed

. W
he

n 
th

e 
pe

tty
 b

ut
 e

xp
en

si
ve

 ir
rit

at
io

n
of

pa
in

tin
g

or
 r

en
ov

at
io

n 
oc

cu
rs

,
a

ro
om

's
ch

ar
ac

te
ris

tic
s 

ag
ai

n 
te

nd
 to

 b
ec

om
e 

im
po

rt
an

t t
o

its
 u

se
rs

. E
ve

n 
so

, o
cc

up
an

ts
ar

e 
se

ld
om

 c
on

sc
io

us
of

 a
 r

oo
m

 a
s 

an
 e

nt
ity

, m
uc

h 
le

ss
as

 a
 p

ar
t o

f a
pr

od
uc

tiv
e 

pr
oc

es
s.

N
ev

er
th

el
es

s,
 r

oo
m

s 
do

 c
on

tr
ib

ut
e 

si
gn

ifi
ca

nt
ly

to
pr

oj
ec

t r
es

ul
ts

 b
y 

ac
co

m
m

od
at

in
g

or
 in

hi
bi

tin
g

8 G
en

er
al

ly
 a

n 
in

fo
rm

at
io

n 
sy

st
em

's
 o

bj
ec

tiv
e

ca
n 

be
 s

ta
te

d,
 "

to
as

si
st

 m
an

ag
em

en
t i

n 
m

ak
in

g 
m

or
e 

tim
el

y 
an

d 
va

lid
de

ci
si

on
s.

"

Se
e 

Ij
ir

i, 
op

 c
rt

, p
p.

 6
-1

3.



8
ac

tiv
iti

es
 o

f d
iff

er
en

t k
in

ds
.1

9N
al

ls
pr

ov
id

e 
do

or
s,

w
in

do
w

s,
 c

on
ne

ct
io

ns
 fo

r
po

w
er

 a
nd

 o
th

er
 u

til
ity

lin
es

, a
nd

 p
riv

ac
y.

 In
ro

om
s 

w
he

re
 w

at
er

 o
r 

ot
he

r
flu

id
s 

ar
e 

pi
pe

d 
in

,
di

sp
os

al
 tu

be
s 

m
us

t a
ls

o
be

pr
ov

id
ed

. C
ei

lin
gs

 c
on

ta
in

th
re

ad
ed

 h
ol

es
 fo

r 
th

e
in

se
rt

io
n 

of
 li

gh
tb

ul
bs

.
R

oo
m

 s
ha

pe
 a

nd
 c

ei
lin

g
he

ig
ht

 v
ar

y 
ra

di
ca

lly
 if

th
e 

ac
tiv

ity
 h

ou
se

d 
is

fo
od

re
fr

ig
er

at
io

n 
or

 th
e 

st
ag

in
g

of
 p

la
ys

.

In
 s

pi
te

 o
f t

he
 im

po
rt

an
ce

of
 a

 r
oo

m
 in

pr
og

ra
m

op
er

at
io

n,
 th

e 
te

nd
en

cy
to

 a
ss

um
e 

th
e 

pa
ss

iv
ity

of
 r

oo
m

sp
ac

e
is

ve
ry

 s
tr

on
g.

In
st

itu
tio

na
l

ac
co

un
tin

g 
sy

st
em

s
so

m
et

im
es

 p
ro

vi
de

 th
e

m
ea

ns
fo

r 
as

ce
rt

ai
ni

ng
 th

e
op

er
at

in
g 

or
 c

ap
ita

l c
os

ts
 o

f a
ro

om
. B

ut
, s

uc
h 

co
st

s 
ha

ve
se

ld
om

 b
ee

n
as

so
ci

at
ed

 w
ith

, m
uc

h
le

ss
 c

ha
rg

ed
 to

, s
pe

ci
fic

us
er

 p
ro

gr
am

s.
 It

ap
pe

ar
s 

to
 b

e 
a 

pr
im

e 
jo

b 
of

in
st

itu
tio

na
l m

an
ag

em
en

t
to

 c
om

pe
ns

at
e 

fo
r 

th
is

de
ni

al
 o

f e
co

no
m

ic
in

ce
nt

iv
e.

 If
 p

ro
gr

am
s

ar
e 

no
t

ob
lig

ed
 to

 m
ee

t a
ll 

th
ei

r
re

al
 c

os
ts

 in
cl

ud
in

g 
th

e
co

st
 o

f u
si

ng
sp

ac
e,

 s
om

e 
ot

he
r 

m
et

ho
d 

of
co

nt
ro

lli
ng

 a
nd

 li
m

iti
ng

sp
ac

e 
us

e 
m

us
t b

e 
fo

un
d.

A
 c

en
tr

al
ag

en
cy

 fo
r 

th
e 

al
lo

ca
tio

n
of

 s
pa

ce
 to

us
er

s 
is

 th
e 

us
ua

l
an

sw
er

.

10
C

. R
. C

ar
pe

nt
er

 a
nd

 o
th

er
s.

A
 F

ac
ul

ty
 O

f5
ce

 S
tu

dy
:

D
es

ig
n

an
d 

E
va

lu
at

io
n.

 N
ew

 Y
or

k,
N

. Y
.: 

E
du

ca
tio

na
l F

ac
ili

tie
s

La
bo

ra
to

rie
s,

 In
c.

, R
ep

or
t, 

D
ec

.
19

61
, p

. 1
8.

La
w

re
nc

e 
R

. G
oo

d,
 S

au
l M

.
S

ie
ge

l a
nd

 A
lfr

ed
 P

au
l

B
ay

.
T

he
ra

py
 b

y 
D

es
ig

n:
 Im

pl
ic

at
io

ns
of

 A
rc

hi
te

ct
ur

e 
fo

r 
H

um
an

B
eh

av
io

r.
 S

pr
in

gf
ie

ld
, I

ll.
 C

I.a
rle

s
T

ho
m

as
, P

ub
., 

19
65

,
p.

 1
93

.
H

ug
h 

L.
 H

em
in

gw
ay

.
"C

re
at

iv
ity

 a
nd

 th
e 

P
hy

si
ca

l
E

nv
iro

nm
en

t"
, R

es
ea

rc
h/

Li
ev

el
op

m
en

t,
v.

 1
5,

 M
ar

. 1
96

4:
 p

p.
49

-5
2.

S
tu

ar
t S

to
ke

 a
nd

 o
th

er
s.

S
tu

do
nt

 R
ea

ct
io

ns
 to

 S
tu

dy
F

ac
ili

tie
s.

A
m

he
rs

t, 
M

as
s.

, 1
96

0,
p.

 6
0.

11
F

ra
nc

is
E

. R
ou

rk
e 

an
d 

G
le

nn
 E

.
B

ro
ok

s,
 T

he
 M

an
ag

em
en

t
R

ev
ol

ut
io

n 
in

 H
ig

he
r 

E
du

ca
tio

n,
(B

al
tim

or
e,

 M
d.

: T
he

 J
oh

n
H

op
ki

ns
 P

re
ss

, 1
96

6)
 T

ab
le

4-
8,

 p
. 9

0.

-1
1.

11
11

%





A
rc

hi
te

ct
s

an
d 

ot
he

r 
en

vi
ro

nm
en

ta
l

pl
an

ne
rs

ge
ne

ra
lly

 r
ec

og
ni

ze
 a

s 
th

ei
r 

m
ai

n 
co

nc
er

n 
th

e
va

lu
e 

of
 b

ui
ld

in
gs

 a
s 

in
st

ru
m

en
ts

 o
f i

ns
tit

ut
io

na
l

po
lic

y 
as

 w
el

l a
s 

w
or

ks
 o

f a
rt

. T
he

y 
ar

e 
di

re
ct

ly
co

nc
er

ne
d 

w
ith

 th
e 

ac
tiv

iti
es

 to
 b

e 
ho

us
ed

 a
nd

th
e 

ch
ar

ac
te

ris
tic

s 
ea

ch
 r

oo
m

 s
ho

ul
d 

ex
hi

bi
t. 

In
pl

an
ni

ng
 a

bu
ild

in
g,

 a
rc

h:
te

ct
s 

ar
e 

fr
eq

ue
nt

ly
ob

lig
ed

 to
 p

la
n 

w
ith

 in
ad

eq
ua

te
 in

fo
rm

at
io

n
on

th
e 

pr
oj

ec
te

d 
us

es
 o

f a
 n

ew
 b

ui
ld

in
g 

an
d

on
 th

e
re

la
tio

ns
hi

ps
 it

 is
 to

 h
av

e 
w

ith
 e

xi
st

in
g 

bu
ild

in
gs

,
ex

te
rio

r 
sp

ac
es

 a
nd

 o
th

er
 a

ct
iv

iti
es

. T
he

y
ar

e
th

ru
st

 in
to

 a
 p

os
iti

on
 w

hi
ch

 r
eq

ui
re

s 
th

em
 to

op
er

at
e 

un
de

r 
m

an
y 

as
su

m
pt

io
ns

 a
bo

ut
 u

se
r

pr
og

ra
m

s 
on

 w
hi

ch
 th

ey
 h

av
e 

lim
ite

d
in

fo
rm

at
io

n.

T
he

re
 s

ee
m

 to
 b

e 
at

 le
as

t t
hr

ee
 b

as
ic

 r
ea

so
ns

 th
is

si
tu

at
io

n 
ex

is
ts

:

T
he

re
 s

el
do

m
ex

is
ts

a
st

or
e

of
 in

fo
rm

at
io

n
co

nc
er

ni
ng

 c
ur

re
nt

 r
oo

m
 ty

pe
s 

an
d 

us
es

 w
hi

ch
 is

ad
eq

ua
te

 fo
r 

pr
oj

ec
tio

n 
of

 fa
ci

lit
y 

ne
ed

s

T
ra

di
tio

na
l m

et
ho

ds
 o

f r
oo

m
 a

ss
ig

nm
en

t, 
an

d
re

so
ur

ce
 a

llo
ca

tio
n 

in
 g

en
er

al
, a

t i
ns

tit
ut

io
ns

 o
f

hi
gh

er
 le

ar
ni

ng
 is

 in
im

ic
al

 to
 a

 s
pa

ce
 m

an
ag

em
en

t
fu

nc
tio

n 
an

d 
te

nd
s 

to
 r

ej
ec

t i
t

In
st

ru
ct

io
na

l a
nd

 r
es

ea
rc

h 
pr

og
ra

m
 d

ire
ct

or
s 

ar
e

no
t c

on
fr

on
te

d 
w

ith
 th

e 
co

st
s 

of
 p

oo
r 

pl
an

ni
ng

 in
an

 e
xp

lic
it 

m
an

ne
r,

 n
or

 a
re

 th
ey

 o
r 

th
ei

r 
pr

oj
ec

ts
re

w
ar

de
d 

w
ith

 th
e 

be
ne

fit
s 

of
 im

pr
ov

ed
 p

la
nn

in
g.

B
ui

ld
in

g 
(r

oo
m

) 
so

ac
e 

is
 n

ot
 g

iv
en

 th
e 

pr
om

in
en

t
or

 e
xp

lic
it 

pl
ac

e 
am

on
g 

va
lu

ab
le

 r
es

ou
rc

es
 in

th
e 

al
lo

ca
tio

n 
pr

oc
es

s 
th

at
 it

 s
ho

ul
d 

ha
ve

. F
or

in
st

an
ce

, i
f t

he
 b

ud
ge

t o
f a

 r
es

ea
rc

h 
pr

oj
ec

t w
er

e
ch

ar
ge

d 
re

gu
la

rly
 w

ith
 a

 r
en

ta
l f

or
 th

e 
sp

ac
e 

it
oc

cu
pi

es
, t

he
re

 w
ou

ld
 b

e 
an

 in
ce

nt
iv

e 
fo

r 
th

e
pr

oj
ec

t d
ire

ct
or

 to
 k

ee
p 

sp
ac

e 
us

e 
to

 a
 m

in
im

um
re

ga
rd

le
ss

 o
f t

he
 im

po
rt

an
ce

 o
f f

lo
or

 s
pa

ce
 to

 th
e

w
or

k 
be

in
g 

ca
rr

ie
d 

ou
t. 

H
is

 a
cc

ou
nt

in
g 

st
at

em
en

ts
de

pi
ct

in
g 

hi
s 

po
si

tio
n 

w
ith

 r
eg

ar
d 

to
 c

um
m

ul
at

iv
e

ex
pe

ns
es

 a
nd

 u
ne

xp
en

de
d 

bu
dg

et
 w

ou
ld

 s
er

ve
as

 a
co

ns
ta

nt
, o

bv
io

us
 r

em
in

de
r 

of
 th

e 
pa

rt
 s

pa
ce

pl
ay

s 
in

 th
e 

co
st

s 
in

cu
rr

ed
 b

y 
hi

s 
pr

oj
ec

t. 
Ju

st
w

ha
t b

as
is

 a
n 

in
st

itu
tio

n 
m

ig
ht

 u
se

 fo
r 

se
tti

ng
re

nt
al

s 
w

ill
 b

e 
di

sc
us

se
d 

in
 m

or
e 

de
ta

il 
el

se
w

he
re

12
S

uf
fic

e 
to

 s
ay

 th
at

 a
ny

 ;-
ep

or
tin

g 
m

et
ho

d 
w

hi
ch

se
rv

es
 to

 c
on

ve
rt

 r
oo

m
 s

pa
ce

 fr
om

 a
n 

ap
pa

re
nt

ly
co

st
le

ss
,

pa
ss

iv
e 

as
su

m
pt

io
n 

un
de

r 
w

hi
ch

pr
og

ra
m

s 
op

er
at

e,
 in

to
 c

ur
re

nt
 s

er
vi

ce
s 

fo
r 

w
hi

ch
us

er
s

ar
e 

ch
ar

ge
d 

w
ou

ld
 e

nc
ou

ra
ge

 it
s 

m
or

e
ec

on
om

ic
al

 u
se

.

A
 n

ot
e 

on
 b

ud
ge

tin
g

S
pa

ce
 m

an
ag

em
en

t
is

m
or

e 
ne

ar
ly

ak
in

 to
bu

dg
et

in
g 

th
an

 a
ny

 o
th

er
 fu

nc
tio

n
in

 th
e

in
st

itu
tio

n,
 th

ou
gh

 th
ey

 s
el

do
m

 c
om

e 
un

de
r 

th
e

sa
m

e 
of

fic
e 

fo
r 

ad
m

in
is

tr
at

io
nT

h-
he

 r
ea

so
ns

 m
ay

be
 th

at
 th

er
e 

ha
s 

be
en

 n
o 

co
nv

en
ie

nt
w

ay
 to

de
pr

ec
ia

te
 b

ui
ld

in
gs

 in
 a

n 
ed

uc
at

io
na

l i
ns

tit
ut

io
n

no
r 

an
y 

ot
he

r 
ha

nd
y 

w
ay

 to
 e

xp
re

ss
 in

 d
ol

la
rs

 th
e

va
lu

e 
be

in
g 

re
ce

iv
ed

 b
y 

th
e 

pr
og

ra
m

 fr
om

ro
om

sp
ac

e,
 o

r 
th

at
 th

e 
bu

dg
et

 p
ro

po
sa

l d
er

iv
es

 p
ow

er
as

 a
 m

an
ag

em
en

t t
oo

l f
ro

m
 th

e 
fa

ct
 th

at
 a

ll
re

so
ur

ce
s 

co
m

pr
eh

en
de

d 
by

 it
 ..

:a
n 

be
 q

ua
nt

ifi
ed

in
do

lla
r 

te
rm

s.
(T

hi
s 

m
ea

ns
 d

ol
la

rs
 c

an
 b

e
di

ve
rt

ed
 b

y 
m

an
ag

em
en

t f
ro

m
on

e 
ty

pe
 o

f
re

so
ur

ce
 o

r 
pr

og
ra

m
 to

 a
no

th
er

 in
 s

ea
rc

h 
of

gr
ea

te
r 

ec
on

om
y 

or
 e

ffe
ct

iv
en

es
s.

) 
T

he
 s

pa
ce

 p
la

n
de

al
s 

in
 s

qu
ar

e 
fe

et
, r

oo
m

s 
an

d 
st

ud
en

t s
ta

tio
ns

.
In

 d
et

er
m

in
in

g 
no

n-
sp

ac
e 

re
so

ur
ce

s 
bo

th
 a

ct
s 

of
al

lo
ca

tio
n

ar
e 

do
ne

 in
 a

n 
an

al
og

ou
s 

m
an

ne
r

ho
w

ev
er

.
B

ud
ge

tin
g 

an
d

sp
ac

e
pl

an
ni

ng
ar

e

12
s ee

 A
pp

en
di

x 
of

 th
is

 v
ol

um
e.

13
R

ou
rk

e 
an

d 
B

ro
ok

s,
 p

. 9
8.

11



E
X

IS
T

IN
G

H
IE

R
A

R
C

H
Y

.
C

O
N

F
LI

C
T

S
.

F
U

T
U

R
E

G
O

A
LS

O
B

JE
C

T
IV

E
S

&
 P

O
LI

C
IE

S
1

--
)1

A
C

T
IV

IT
IE

S

F
A

C
IL

IT
IE

S

S
IT

E

M
O

N
E

Y

D
ef

in
e

G
oa

ls
F

in
d

F
ac

ts

H
IE

R
A

R
C

H
Y

.
C

O
N

F
LI

C
T

S
.

C
LA

S
S

IF
IC

A
T

IO
N

S
.

R
E

LA
T

IO
N

S
H

IP
S

.
S

IZ
E

S
.

T
Y

P
E

.
A

S
S

IG
N

M
E

N
T

.
C

O
N

D
IT

IO
N

.
U

T
IL

IZ
A

T
IO

N
.

LO
C

A
T

IO
N

.

S
IZ

E
.

G
E

O
G

R
A

P
H

IC
 Z

O
N

E
S

.
D

E
N

S
IT

IE
S

.

)1

T
O

P
O

G
R

A
P

H
Y

.
C

IR
C

U
LA

T
IO

N
.

U
T

IL
IT

IE
S

.
C

LI
M

A
T

E
.

LA
N

D
S

C
A

P
E

.

S
O

U
R

C
E

S
.

C
O

N
S

T
R

U
C

T
IO

N
 C

O
S

T
S

.
O

P
E

R
A

T
IN

G
 C

O
S

T
S

.

A
na

ly
ze

R
es

ou
rc

es

es
se

nt
ia

lly
 p

ar
t o

f t
he

 s
am

e 
fu

nc
tio

n:
 r

es
ou

rc
e

al
lo

ca
tio

n.
 T

he
 b

ud
ge

t a
nd

 p
er

ha
ps

 th
e

sp
ac

e 
pl

an
ar

e 
ul

tim
at

e 
ve

hi
cl

es
 o

f a
dm

in
is

tr
at

iv
e 

de
ci

si
on

.
A

ll 
ot

he
r 

st
ud

ie
s,

 e
di

ct
s,

 m
an

ife
st

os
, a

nd
 r

ec
or

ds
ar

e 
m

er
el

y 
in

pu
ts

 to
 th

e 
pr

oc
ed

ur
es

 w
hi

ch
co

m
m

it 
th

e 
re

so
ur

ce
s 

of
 th

e 
in

st
itu

tio
n 

to
a

de
fin

ite
 c

ou
rs

e 
of

 a
ct

io
n 

in
 th

e 
bu

dg
et

. O
nl

y
w

he
n 

fu
nd

s 
ar

e 
co

m
m

itt
ed

 c
an

 a
 d

ec
is

io
n 

be
co

ns
id

er
ed

 fi
na

liz
ed

.
S

pa
ce

 a
ss

ig
nm

en
t s

ho
ul

d
in

vo
lv

e 
th

e 
sa

m
e 

de
gr

ee
 o

f o
ffi

ci
al

 c
om

m
itm

en
t a

s

th
e 

bu
dg

et
ar

y 
di

st
rib

ut
io

n 
of

 a
pp

ro
ve

d 
fu

nd
in

g.

1
O

B
JE

C
T

IV
E

S
&

 P
O

LI
C

IE
S

C
LA

S
S

IF
IC

A
T

IO
N

S
.

R
E

LA
T

IO
N

S
H

IP
S

.
S
I
Z
E
S
.

S
P

A
C

E
R

E
Q

U
IR

E
M

E
N

T
S

R
E

Q
U

IR
E

M
E

N
T

S
:

C
IR

C
U

LA
T

IO
N

.
U

T
IL

IT
IE

S
LA

N
D

S
C

A
P

E
.

C
O

N
S

T
R

A
IN

T
S

:
D

E
N

S
IT

IE
S

.

U
N

IT
 C

O
S

T
S

-

*a
br

o 
N

ee
 N

oe

S
P

A
C

E
 P

LA
N

T
Y

P
E

.
S

IZ
E

.
LO

C
A

T
IO

N
P

H
A

S
IN

G
.

B
U

D
G

E
T

S

F
or

m
al

iz
e

P
ro

je
ct

C
on

ce
pt

s
R

es
ou

rc
e

R
eq

ui
re

m
en

ts

Fi
gu

re
 1

.3
: C

am
pu

s 
Pl

an
ni

ng
 P

ro
em

s

IN
P

°
E

S
T

A
B

LI
S

H
P

LA
N

 B
E

N
E

-
F

IT
S

 &
C

O
S

T
S

S
yn

th
es

iz
ed

 E
va

lu
at

e
P

la
n

11
 P

la
ns

T
w

o 
ro

ut
es

 to
th

is
 e

nd
 a

re
 p

os
si

bl
e.

F
is

ca
l

ac
co

un
tin

g 
m

ig
ht

 r
ed

uc
e 

se
rv

ic
es

 r
ec

ei
ve

d 
fr

om
sp

ac
e 

to
 d

ol
la

r 
fig

ur
es

 a
nd

 in
st

itu
te

of
fic

ia
l

re
co

rd
s 

fo
r 

th
e 

co
nt

ro
l o

f s
pa

ce
 a

ss
ig

nm
en

t a
nd

us
e 

(i.
e.

, b
ud

ge
t a

nd
 e

xp
en

di
tu

re
);

 o
r 

a 
co

m
pl

et
el

y
se

pa
ra

te
 s

pa
ce

 m
an

ag
em

en
t a

nd
 a

cc
ou

nt
in

g
fu

nc
tio

n 
ca

n 
be

 s
et

 u
p 

to
 a

dm
in

is
te

r 
a 

sp
ac

e 
pl

an
.

T
he

 la
tte

r 
co

ur
se

 h
as

 b
ee

n 
ta

ke
n 

m
os

t f
re

qu
en

tly
.

R
eg

ar
dl

es
s 

of
 w

hi
ch

 a
lte

rn
at

iv
e

is
ch

os
en

,
in

fo
rm

at
io

n 
of

 a
 s

ta
nd

ar
d 

na
tu

re
 is

 n
ee

de
d 

on

C
O

M
P

A
R

E
B

E
N

E
F

IT
S

/
C

O
S

T
S

 O
F

A
LT

E
R

N
A

T
E

P
LA

N
S

IN
IT

IA
T

E
A

N
D

U
P

D
A

T
E

S
el

ec
t

Im
pl

em
en

t
P

la
n

P
la

n

ea
ch

 u
ni

t o
f s

pa
ce

 a
va

ila
bl

e 
fo

r 
as

si
gn

m
en

t. 
O

nl
y

by
 a

ss
ur

in
g 

th
at

 s
uc

h 
in

fo
rm

at
io

n 
is

 a
va

ila
bl

e 
ca

n
re

po
rt

in
g 

fo
r 

co
nt

ro
l p

ur
po

se
s 

be
 p

os
si

bl
e.

In
 o

rd
er

 to
 e

na
bl

e 
su

ch
 a

 m
et

ho
d 

of
 r

ep
or

tin
g 

it
w

ou
ld

 b
e 

ne
ce

ss
ar

y 
to

cl
as

si
fy

 r
oo

m
s 

in
to

ca
te

go
rie

s 
or

 ty
pe

s 
th

at
 w

ou
ld

 b
e 

su
ffi

ci
en

tly
ho

m
og

en
eo

us
, a

nd
 fe

w
 in

 n
um

be
r,

 to
 a

llo
w

 fo
r

th
e 

de
ve

lo
pm

en
t o

f a
 p

ra
ct

ic
al

 s
ch

em
e 

fo
r 

co
st

in
g

an
d 

bu
dg

et
in

g 
ro

om
 u

se
. A

t t
he

 s
am

e 
tim

e 
th

e

1,



ba
se

s 
fo

r 
cl

as
si

fic
at

io
n 

sh
ou

ld
 b

e
de

sc
rip

tiv
e

en
ou

gh
 o

f s
pe

ci
fic

 r
oo

m
 a

ttr
ib

ut
es

 to
 a

llo
w

 fo
r

th
e 

as
si

gn
m

en
t o

f s
pe

ci
fic

 a
ct

iv
iti

es
to

 a
 ty

pe
 o

f
sp

ac
e 

w
hi

ch
 c

an
 a

cc
om

m
od

at
e 

th
em

.

S
pa

ce
 p

la
n

ad
m

in
is

tr
at

io
n

S
pa

ce
 a

dm
in

is
tr

at
io

n 
an

d 
pl

an
ni

ng
 is

pl
ag

ue
d 

by
 a

du
al

 w
ea

kn
es

s:
ce

nt
ra

liz
ed

 a
ut

ho
rit

y
us

ua
lly

di
sp

en
se

s 
pe

rm
is

si
on

 to
 u

se
sp

ac
e 

w
hi

le
 p

ro
gr

am
pl

an
ni

ng
 is

 c
on

du
ct

ed
 b

y 
sp

ec
ia

lis
ts

 in
pa

rt
ic

ul
ar

di
sc

ip
lin

es
 a

s 
th

ou
gh

in
is

ol
at

io
n 

fr
om

in
st

itu
tio

na
l

m
an

ag
em

en
t. 

T
he

 n
ub

 o
f t

he
pr

ob
le

m
: d

iff
er

en
t p

eo
pl

e 
w

ith
 d

iff
er

en
t

ai
m

s
pe

rf
or

m
 th

es
e 

fu
nc

tio
ns

. O
n 

th
e

on
e 

ha
nd

, a
sp

ac
e 

ad
m

in
is

tr
at

or
 w

ho
 is

 li
ke

ly
 to

 b
e

ve
ry

se
ns

iti
ve

 to
 w

ha
t

bu
ild

in
g 

sp
ac

e 
is

 c
os

tin
g 

th
e

in
st

itu
tio

n,
 p

er
ha

ps
 a

fte
r 

he
ar

in
g 

th
e

ju
st

ifi
ca

tio
n

pu
t f

or
th

 b
y 

th
e 

po
te

nt
ia

l
us

er
, c

om
m

its
 s

pa
ce

 a
t

no
 a

pp
ar

en
t c

os
t t

o 
th

e 
us

er
. O

n 
th

e 
ot

he
r

si
de

 o
f

th
e 

tr
an

sa
ct

io
n,

pe
op

le
 h

ig
hl

y 
tr

ai
ne

d 
in

 r
es

ea
rc

h
an

d 
in

st
ru

ct
io

n 
at

 th
e

pr
og

ra
m

 m
an

ag
em

en
t l

ev
el

ta
ke

 s
pa

ce
 in

to
 th

ei
r 

pl
an

s 
in

 th
e

fo
rm

 o
f a

bs
ol

ut
e

ne
ed

s 
w

ith
 li

ttl
e 

re
ga

rd
 fo

r 
its

co
st

 r
el

at
iv

e 
to

 th
e

ot
he

r 
re

so
ur

ce
s 

re
qu

ire
d 

to
op

er
at

e 
th

e 
pr

og
ra

m
.

It 
is

 h
er

e 
th

at
m

an
ag

em
en

t d
oe

s 
no

t o
pe

ra
te

 a
s 

it
sh

ou
ld

.

T
w

o 
co

nd
iti

on
s 

be
co

m
e

ap
pa

re
nt

: T
he

ce
nt

ra
liz

ed
sp

ac
e 

al
lo

ca
tio

n 
au

th
or

ity
, e

ve
n 

if 
it

ha
d 

su
ffi

ci
en

t t
im

e 
an

d
pe

op
le

, c
an

no
t p

re
di

ct
 th

e
ef

fe
ct

s 
of

 in
cr

ea
si

ng
 o

r
de

cr
ea

si
ng

 th
e 

am
ou

nt
 o

f
ro

om
 s

pa
ce

 u
se

d 
in

 a
 p

ar
tic

ul
ar

pr
og

ra
m

, s
in

ce
 it

kn
ow

s 
ve

ry
 li

ttl
e 

ab
ou

t t
he

w
ay

 in
 w

hi
ch

 s
pa

ce
 is

us
ed

 in
 th

e
pr

og
ra

m
. T

he
 p

ro
gr

am
 m

an
ag

er
 is

 in
an

 e
xc

el
le

nt
 p

os
iti

on
 to

 p
ro

je
ct

re
qu

ire
m

en
ts

, b
ut

he
 c

an
no

t, 
at

 h
is

ow
n 

di
sc

re
tio

n,
 d

ec
id

e 
ho

w
m

uc
h 

sp
ac

e 
he

 s
ho

ul
d 

ha
ve

 fo
r 

hi
s

ow
n 

pr
og

ra
m

;
no

r 
sh

ou
ld

 h
e.

 T
he

re
 b

ei
ng

 n
o

si
m

pl
e 

w
ay

 to
de

ci
de

 w
ith

 w
ho

m
 th

e 
fin

al
re

sp
on

si
bi

lit
y 

sh
ou

ld
re

st
 fo

r 
ra

tio
ni

ng
 to

ta
l a

va
ila

bl
e

sp
ac

e 
am

on
g

co
m

pe
tin

g 
pr

og
ra

m
s,

 th
e 

op
in

io
ns

 o
f t

he
in

di
vi

du
al

 o
r

gr
ou

p 
gi

ve
n 

bu
re

au
cr

at
ic

 c
on

tr
ol

ov
er

 r
oo

m
 a

ss
ig

nm
en

t f
re

qu
en

tly
 h

ol
d

sw
ay

.
H

om
es

te
ad

 r
ig

ht
s

ar
e 

ge
ne

ra
lly

 th
e 

m
os

t
im

po
rt

an
t d

et
er

m
in

an
ts

 o
f

sp
ac

e 
as

si
gn

m
en

t.
T

im
e 

ho
no

re
d

as
si

gn
m

en
t p

at
te

rn
s 

be
co

m
e

pe
rm

an
en

t a
nd

 s
el

do
m

 s
ub

je
ct

 to
 r

ev
ie

w
. I

n
an

y
ca

se
, t

he
 b

es
t i

nt
er

es
ts

 o
f t

he
pr

og
ra

m
 a

re
 li

ke
ly

to
 b

e 
po

or
ly

 s
er

ve
d.

 T
he

 p
ro

bl
em

ur
ge

s 
us

 to
 lo

ok
at

 th
e 

pr
oc

ed
ur

es
 u

se
d 

to
 r

at
io

n
sp

ac
e.

T
he

re
 s

ee
m

s 
to

 b
e 

th
re

e 
m

et
ho

ds
 th

at
m

ig
ht

 b
e 

13
us

ed
 to

 r
at

io
n

sp
ac

e 
to

 c
om

pe
tin

g 
pr

og
ra

m
s:

T
he

 c
en

tr
al

iz
ed

sp
ac

e 
cz

ar
.

In
di

vi
du

al
sp

ac
e

re
qu

es
ts

 a
re

 c
on

si
de

re
d 

by
 o

ne
pe

rs
on

 (
or

 a
 s

m
al

l
gr

ou
p 

of
 p

eo
pl

e)
 a

nd
 a

llo
ca

tio
n 

m
ad

e 
on

 th
e 

ba
si

s
of

 w
ha

t i
s 

co
ns

id
er

ed
by

 h
im

 to
 b

e 
th

e 
be

st
pa

tte
rn

.

S
pa

ce
 w

ho
le

sa
lin

g/
re

ta
ili

ng
. I

n 
th

is
sy

st
em

 a
 b

lo
ck

of
 s

pa
ce

 is
 m

ad
e 

av
ai

la
bl

e 
to

a 
gr

ou
p 

of
 r

el
at

ed
pr

og
ra

m
s 

fo
r 

pa
rc

el
in

g 
ou

t a
m

on
g 

its
 c

on
st

itu
en

t
pa

rt
s

P
ric

in
g 

or
 c

os
tin

g.
B

as
ic

al
ly

 th
is

 m
et

ho
d 

w
ou

ld
ca

ll 
fo

r 
th

e 
co

m
pl

et
io

n 
of

tw
o 

ta
sk

s:
 th

e 
se

tti
ng

of
 p

ric
es

 o
r 

co
st

s
on

 ty
pe

s 
of

 s
pa

ce
 a

t t
he

be
gi

nn
in

g 
of

 e
ac

h 
bu

dg
et

 c
yc

le
, a

nd
ch

ar
gi

ng
 u

se
r

pr
og

ra
m

s 
fo

r 
sp

ac
e 

ac
tu

al
ly

 u
se

d.

G
ra

nt
ed

 th
at

 s
om

e 
m

et
ho

d 
of

sp
ac

e 
al

lo
ca

tio
n 

is
in

 u
se

, h
ow

 is
m

an
ag

em
en

t t
o 

be
 s

ur
e 

su
ffi

ci
en

t
ne

w
 s

pa
ce

 o
f t

he
 r

ig
ht

 k
in

d 
w

ill
 b

e 
m

ad
e 

av
ai

la
bl

e
to

 e
xp

an
di

ng
 p

ro
gr

am
s?

 F
ac

ili
tie

s
pl

an
ne

rs
 a

re
ob

lig
ed

 to
 w

re
st

le
 w

ith
 th

e 
un

ce
rt

ai
nt

ie
s 

ra
is

ed
by

th
is

 q
ue

st
io

n.

P
la

nn
in

g 
ph

ys
ic

al
 fa

ci
lit

ie
s 

in
vo

lv
es

pe
op

le
 a

nd
in

fo
rm

at
io

n 
fr

om
 a

ll
ar

ea
s 

of
 th

e 
in

st
itu

tio
n.



14
F

ig
ur

e 
1.

3 
di

sp
la

ys
 th

e 
pr

im
e 

bl
oc

ks
 o

f
in

fo
rm

at
io

n 
us

ed
 in

 p
la

nn
in

g.
 W

ha
t i

s 
co

m
m

on
ly

ac
ce

pt
ed

 a
s 

fa
ci

lit
ie

s 
pl

an
ni

ng
(a

rc
hi

te
ct

ur
al

de
si

gn
 a

nd
 c

on
st

ru
ct

io
n)

 o
nl

y 
st

ar
ts

 a
t t

he
 r

ig
ht

ha
nd

 e
nd

 o
f t

hi
s 

se
rie

s.
 M

an
ag

em
en

t c
on

ce
rn

 w
ith

pl
an

ni
ng

 s
ho

ul
d 

be
gi

n 
at

 th
e 

le
ft 

ha
nd

 e
nd

 o
f t

hi
s

pr
oc

es
s 

w
ith

 th
e 

st
at

em
en

t o
f i

ns
tit

ut
io

na
l g

oa
ls

an
d 

co
lle

ct
io

n 
of

 d
at

a.
 P

ro
je

ct
io

n 
of

 r
es

ou
rc

e
re

qu
ire

m
en

ts
 a

nd
 s

up
pl

y 
co

ns
tit

ut
es

 th
e

in
st

itu
tio

n'
s 

pl
an

 o
f o

pe
ra

tio
ns

 a
nd

 r
ep

re
se

nt
s 

an
in

fo
rm

at
io

n 
ga

th
er

in
g 

ta
sk

 o
f c

on
si

de
ra

bl
e

pr
op

or
tio

ns
. P

hy
si

ca
l f

ac
ili

tie
s 

fo
rm

 a
 p

ar
t o

f t
hi

s
pr

oj
ec

tio
n.

it 
is

 h
el

pf
ul

 to
 r

el
at

e 
th

e 
pe

op
le

 in
vo

lv
ed

 in
pl

an
ni

ng
 in

 a
 s

ta
nd

ar
d 

or
ga

ni
za

tio
n 

ch
ar

t t
o 

th
e

pa
rt

 th
ey

 s
ho

ul
d 

pl
ay

 in
 g

en
er

at
in

g 
th

es
e 

bl
oc

ks
of

 in
fo

rm
at

io
n.

F
ig

ur
e

1.
4 

ill
us

tr
at

es
 th

at
 a

nu
m

be
r 

of
 ty

pe
s 

an
d 

le
ve

ls
 o

f p
eo

pl
e 

ar
e 

in
vo

lv
ed

in
 th

e 
pr

oc
es

s 
an

d 
th

at
 th

ei
r 

ta
sk

s 
ar

e 
qu

ite
di

ffe
re

nt
.

It 
w

ou
ld

 b
e 

in
ad

vi
sa

bl
e,

pe
rh

ap
s

im
po

ss
ib

le
, f

or
 o

ne
 m

an
 o

r 
of

fic
e 

to
 u

nd
er

ta
ke

 a
ll

th
e 

re
qu

ire
d 

ac
tiv

iti
es

. F
ac

ili
tie

s 
pl

an
ni

ng
 r

eq
ui

re
s

a 
co

m
m

itm
en

t o
f t

im
e 

an
d 

ef
fo

rt
 fr

om
 a

ll
in

vo
lv

ed
.

A P
I

D
M

IN
IS

T
R

A
T

IV
E

E
R

S
O

N
N

E
L 

(t
yp

e)
P

ro
gr

am
 M

an
ag

em
en

t (
lin

e)

C
le

rk
s 

an
d 

In
sp

ec
to

rs
(S

ta
ff 

an
d 

lin
e)

In
st

itu
tio

i -
al

P
la

nn
er

 (
st

af
f)

T
op

 M
an

ag
em

en
t

P
ro

gr
am

M
an

ag
em

en
t (

lin
e)

F
U

N
C

T
IO

N
S

P
er

fo
rm

ed
F

in
d 

fa
ct

s
(C

ol
le

ct
 a

nd
 S

to
re

)

...
.

A
na

ly
ze

, P
ro

je
ct

,
S

yn
th

es
iz

e,
E

va
lu

at
e

E
va

lu
at

e,
S

el
ec

t

a
Im

pl
em

en
t a

nd
co

nt
ro

l

IN
F

O
R

M
A

T
IO

N
ge

ne
ra

te
d 

or
 u

se
d

o
R

aw
 D

at
a:

A
ct

iv
iti

es
, f

ac
ili

tie
s 

in
ve

nt
or

y,
fin

an
ci

al
 a

cc
ou

nt
s,

 p
ol

ic
y 

st
at

e-
m

en
ts

, p
ro

gr
am

, i
ns

tit
ut

io
na

l
go

at
s

P
la

n 
A

lte
rn

at
iv

es
:

C
os

ts
, s

pa
ce

al
lo

ca
tio

n,
 o

bj
ec

tiv
es

...
S

pa
ce

 p
la

n
an

d 
ca

pi
ta

l b
ud

ge
t

a
C

ur
re

nt
ex

ce
pt

io
n

re
po

rt
s

Fi
gu

re
 1

.4
: P

eo
pl

e,
 F

un
ct

io
ns

 a
nd

 in
fo

rm
at

io
n 

In
vo

lv
ed

 in
 F

ac
ili

tie
s 

Pl
an

ni
ng



T
w

o 
th

in
gs

 m
us

t b
e 

do
ne

to
 m

ak
e 

th
e 

cu
rr

en
t

ve
rs

io
n 

of
 a

pl
an

 s
er

ve
its

pu
rp

os
e 

as
 a

m
an

ag
em

en
t t

oo
l: 

P
eo

pl
e 

w
ho

m
us

t o
bs

er
ve

 it
s

pr
ov

is
io

ns
 m

us
t b

e 
m

ad
e 

fu
lly

aw
ar

e 
of

 th
e 

pl
an

an
d 

its
 im

pl
ic

at
io

ns
, a

nd
 a

ll
se

gm
en

ts
 o

f t
he

 p
la

n
m

us
t b

e 
co

m
pa

re
d 

to
ex

po
se

 c
on

fli
ct

s 
an

d
in

co
ns

is
te

nc
ie

s.
 S

im
pl

e 
fa

ilu
re

to
 c

om
m

un
ic

at
e

an
d 

co
or

di
na

te
 e

st
im

at
es

of
 fu

tu
re

 n
ee

ds
pr

ob
ab

ly
 g

en
er

at
es

 m
uc

h 
of

th
e 

im
ba

la
nc

e 
th

at
ap

pe
ar

s 
in

 th
e 

st
oc

k 
of

 s
pa

ce
 a

t t
he

di
sp

os
al

 o
f

m
an

y 
in

st
itu

tio
ns

.
(C

on
si

de
rin

g 
th

e 
do

m
in

an
t

co
nc

er
ns

 o
f m

os
t i

ns
tit

ut
io

na
l p

la
nn

in
g

of
fic

er
s,

 it
is

lo
gi

ca
l t

ha
t t

he
y

as
su

m
e 

th
is

co
or

di
na

tiv
e/

co
m

m
un

ic
at

iv
e 

fu
nc

tio
n.

)
A

ll 
th

e
lin

ka
ge

s 
es

se
nt

ia
l t

o 
th

e 
pl

an
ni

ng
pr

oc
es

s 
be

tw
ee

n
th

e 
in

di
vi

du
al

 p
ro

gr
am

 p
la

nn
er

, t
he

 p
re

si
de

nt
, a

nd
th

e 
cu

rr
en

t v
er

si
on

 o
f t

he
in

st
itu

tio
n'

s 
bu

ild
in

g
pr

og
ra

m
 m

us
t b

e 
es

ta
bl

is
he

d 
an

d
ap

pr
op

ria
te

gu
id

el
in

es
 fo

rm
ul

at
ed

. F
ac

ed
w

ith
 th

is
 s

or
t o

f
re

sp
on

si
bi

lit
y,

 th
e 

pl
an

ne
r

al
so

re
qu

ire
s 

a
fa

m
ili

ar
ity

 w
ith

 a
ll 

th
e 

m
aj

or
pr

ob
le

m
s 

an
d 

go
al

s
of

 th
e 

in
st

itu
tio

n,
 s

ig
ni

fic
an

t a
ut

ho
rit

y 
or

 a
cc

es
s

to
it,

an
d 

a 
fu

nd
 o

f e
xp

er
ie

nc
e

ga
in

ed
 in

ad
m

in
is

tr
at

io
n.

In
fo

rm
at

io
n 

fo
r 

fa
ci

lit
ie

s 
pl

an
ni

ng
pr

ov
es

 e
lu

si
ve

in
 a

n 
in

st
itu

tio
n 

no
t o

rg
an

iz
ed

to
 p

ro
vi

de
 it

. T
w

o

gr
ou

ps
 a

re
 r

is
in

g 
to

 m
ee

t t
he

 n
ee

d 
fo

r 
ge

ne
ra

tin
g

th
is

da
ta

.
O

ne
gr

ou
p

pr
ov

id
es

a
sp

ac
e

m
an

ag
em

en
t f

un
ct

io
n 

an
d 

th
e 

ot
he

r,
 in

st
itu

tio
na

l
pl

an
ni

ng
 o

r 
re

se
ar

ch
. T

he
 la

tte
r

gr
ou

p 
of

te
n 

ac
ts

as
 c

oo
rd

in
at

or
 o

f i
nf

or
m

at
io

n 
ab

ou
t t

he
 a

ca
de

m
ic

pl
an

s 
of

 v
ar

io
us

pr
og

ra
m

s.
 In

 th
is

 w
ay

, a
t l

ea
st

,
co

m
m

on
un

its
of

m
ea

su
re

an
d

in
te

rn
al

ly
co

ns
is

te
nt

 p
ro

je
ct

io
n 

ru
le

s 
te

nd
to

 b
e 

pr
ov

id
ed

fo
r.

 S
pa

ce
 m

an
ag

em
en

t, 
ho

w
ev

er
,

ge
ne

ra
te

s 
th

e
m

aj
or

 p
or

tio
n 

of
 th

e
ra

w
 d

at
a 

of
 d

ire
ct

 u
se

 in
fa

ci
lit

ie
s 

pl
an

ni
ng

.

1
54



S
P

A
C

E
 M

A
N

A
G

E
M

E
N

T



S
pa

ce
 m

an
ag

em
en

t c
on

si
st

s 
of

 th
e 

as
si

gn
m

en
t

of
bu

ild
in

g 
sp

ac
e 

(b
ot

h 
ex

is
tin

g 
an

d 
fu

tu
re

)
to

ac
tiv

iti
es

 (
cu

rr
en

t a
nd

 p
la

nn
ed

) 
in

a 
m

an
ne

r 
th

at
w

ill
 r

es
ul

t i
n 

ef
fic

ie
nt

 a
nd

 e
ffe

ct
iv

e
us

e 
of

 th
e

ph
ys

ic
al

fa
ci

lit
ie

s 
un

de
r 

th
e 

co
nt

ro
l

of
 th

e
in

st
itu

tio
n.

 A
ct

iv
iti

es
, a

s 
us

ed
 h

er
ei

n,
ar

e 
as

su
m

ed
to

 b
e 

sp
ac

e-
us

in
g 

an
d 

ar
e 

ge
ne

ra
te

d 
by

 p
eo

pl
e1

4
em

pl
oy

ed
 u

nd
er

 p
ro

gr
am

s 
de

si
gn

ed
 to

ca
rr

y 
ou

t
th

e 
ai

m
s 

of
 th

e 
in

st
itu

tio
n.

F
ig

ur
e

1.
5

sh
ow

s
th

e
pr

in
ci

pl
e

gr
ou

ps
 o

f
in

fo
rm

at
io

n 
us

ed
 a

nd
 b

as
ic

 a
ct

io
ns

 p
er

fo
rm

ed
 in

th
e

tw
o

fu
nc

tio
na

l
ar

ea
s

in
vo

lv
ed

in
th

e
as

si
gn

m
en

t o
f r

oo
m

 s
pa

ce
. T

hi
s 

ch
ar

t h
as

an
an

al
og

y 
in

 e
ac

h 
re

so
ur

ce
 m

an
ag

em
en

t
ar

ea
, e

g,
pe

rs
on

ne
l, 

eq
ui

pm
en

t, 
an

d 
m

at
er

ia
l. 

T
he

 r
at

io
ni

ng
pr

ob
le

m
is

no
t s

o 
ac

ut
e 

fo
r 

ot
he

r 
re

so
ur

ce
s

in
cu

rr
in

g 
cu

rr
en

t e
xp

en
di

tu
re

s 
ea

ch
 b

ud
ge

t c
yc

le
as

 fo
r 

fa
ci

lit
ie

s,
 s

in
ce

 c
ur

re
nt

 b
ud

ge
ts

 c
an

 b
e

al
te

re
d 

an
d 

co
rr

ec
te

d 
on

 r
el

at
iv

el
y 

sh
or

t n
ot

ic
e.

F
ig

ur
e 

1.
5 

po
in

ts
 to

 th
e 

en
d 

re
su

lt
or

 p
ur

po
se

 o
f

th
es

e 
ac

tio
ns

:
P

ro
du

ce
 O

ut
pu

ts
,

or
 P

ro
gr

am
P

er
fo

rm
an

ce
,

in
th

e 
m

or
e 

ac
ce

pt
ed

ph
ra

se
.

A
cc

ep
ta

bl
e 

pe
rf

or
m

an
ce

 d
ep

en
ds

 in
 p

ar
t

up
on

ho
w

 w
el

l s
pa

ce
 d

em
an

ds
 h

av
e 

be
en

 a
nt

ic
ip

at
ed

.

S
P

A
C

E
M

A
N

A
G

E
M

E
N

T

B
ui

ld
in

g 
P

ro
gr

am
an

d
A

ss
ig

nm
en

t P
la

n

S
pa

ce
 In

ve
nt

or
y

P
R

O
G

R
A

M
M

A
N

A
G

E
M

E
N

T

A
ct

iv
ity

 P
la

n

S
el

ec
t,

A
ss

ig
n,

an
d

R
ec

or
d

R
eq

ue
st

S
pa

ce

41

In
te

gr
at

e 
w

ith
In

st
itu

tio
na

l B
ud

ge
t

an
d 

P
la

nn
in

g

R
eq

ue
st

 O
th

er
 ,

R
es

ou
rc

es

O
ut

pu
t

F
ig

ur
e 

1.
5:

 In
fo

rm
at

io
n 

an
d 

A
ct

io
ns

 R
el

at
in

g 
S

pa
ce

 to
 P

ro
gr

am
 P

la
nn

in
g

B
ui

ld
in

g 
co

ns
tr

uc
tio

n 
an

d 
re

no
va

tio
n 

re
qu

ire
s

ex
te

nd
ed

 le
ad

 ti
m

e.
 T

he
 u

se
fu

l l
ife

 o
f a

 b
ui

ld
in

g 
is

lo
ng

 w
he

n 
co

m
pa

re
d 

to
 o

th
er

 k
in

ds
 o

f
re

so
ur

ce
.

B
ec

au
se

 o
f t

he
 lo

ng
 ti

m
e 

pe
rio

d 
w

hi
ch

 u
su

al
ly

m
us

t p
as

s 
be

fo
re

 a
 b

ui
ld

in
g 

is
 u

se
d 

up
, d

ec
is

io
ns

af
fe

ct
in

g 
its

 d
es

ig
n 

an
d 

lo
ca

tio
n 

m
us

t r
em

ai
n 

va
lid

fo
r 

th
e 

lif
e 

of
 th

e 
bu

ild
in

g 
or

 g
iv

e
w

ay
 to

 c
os

tly
(a

nd
 a

lm
os

t a
s

lo
ng

la
st

in
g)

re
no

va
tio

ns
 a

nd
al

te
ra

tio
ns

.

H
ow

 is
 s

pa
ce

 m
an

ag
em

en
t r

el
at

ed
to

 p
ro

gr
am

pl
an

ni
ng

?
F

ig
ur

e
1.

5 
sh

ow
s 

th
at

 b
ot

h
us

er
pr

og
ra

m
 m

an
ag

er
 a

nd
 a

dm
in

is
tr

at
or

 a
re

 d
ire

ct
ly

in
vo

lv
ed

.
In

 th
e 

pr
oc

es
s 

of
 p

la
nn

in
g 

fo
r

sp
ac

e
as

si
gn

m
en

t, 
ex

pe
ct

ed
 o

ut
pu

t l
oa

ds
 (

cr
ed

it
ho

ur
s,

m
an

-y
ea

rs
 o

f r
es

ea
rc

h 
or

 s
om

e 
ot

he
r 

m
ea

su
re

s)
ar

e 
tr

an
sl

at
ed

 in
to

 s
pa

ce
 r

eq
ui

re
m

en
ts

.

T
hi

s 
co

nv
er

si
on

 o
f p

ro
je

ct
ed

 a
ct

iv
iti

es
 in

to
sp

ac
e

ne
ed

s 
m

ay
 n

ot
 h

av
e 

be
en

 d
on

e 
co

ns
ci

ou
sl

y;
 b

ut
,

if
pr

og
ra

m
s 

ar
e 

to
 b

e 
pr

op
er

ly
 s

er
ve

d 
w

ith
su

ffi
ci

en
t s

pa
ce

 o
f t

he
 r

ig
ht

 k
in

d,
 th

e 
sp

ac
e 

pl
an

m
us

t i
nc

lu
de

 it
. I

n 
th

e 
ca

se
 o

f a
 s

pa
ce

 p
la

n 
ca

lli
ng

fo
r 

ne
w

 b
ui

ld
in

gs
,

th
is

 c
on

ve
rs

io
n 

sh
ou

ld
 b

e
co

m
pl

et
ed

 lo
ng

 b
ef

or
e 

a 
sp

ec
ifi

c 
qu

an
tit

y 
of

ro
om

 s
pa

ce
 is

 c
as

t i
n 

br
ic

ks
 a

nd
 m

or
ta

r.
 T

he
 b

as
is

fo
r 

sm
oo

th
 s

el
ec

tio
n 

an
d 

as
si

gn
m

en
t i

n 
th

e
de

ve
lo

pm
en

t o
f a

 b
ui

ld
in

g 
pr

og
ra

m
 li

es
 n

ot
 in

a

14
T

he
se

 p
eo

pl
e 

ar
e 

co
nc

ei
ve

d 
of

 a
s 

us
in

g 
up

 m
at

er
ia

ls
, o

cc
up

yi
ng

sp
ac

e,
 a

nd
 w

ie
ld

in
g 

eq
ui

pm
en

t. 
H

ou
si

ng
 o

f
la

rg
el

y
se

lf-
su

st
ai

ni
ng

 e
qu

ip
m

en
t (

eg
, b

oi
le

rs
, e

le
va

to
rs

, h
oi

st
s,

 e
tc

.)
or

st
or

ag
e 

of
 m

at
er

ia
ls

 c
an

 c
on

st
itu

te
 s

pa
ce

-u
si

ng
 a

ct
iv

iti
es

 a
s 

w
el

l.

19



20
se

t o
f d

ip
lo

m
at

ic
 a

dm
in

is
tr

at
iv

e 
pr

oc
ed

ur
es

 s
o

m
uc

h 
as

 in
 th

e 
de

gr
ee

 to
 w

hi
ch

 a
ct

iv
iti

es
 h

av
e

be
en

 s
uc

ce
ss

fu
lly

 a
nt

ic
ip

at
ed

. T
he

se
 e

st
im

at
es

, i
n

tu
rn

, d
ep

en
d 

he
av

ily
 u

po
n 

th
e 

am
ou

nt
 o

f
pl

an
ni

ng
 d

on
e 

by
 th

e 
m

an
ag

em
en

t o
f e

ac
h

pr
og

ra
m

.

In
 o

rd
er

 to
 p

ro
vi

de
 fo

r 
th

e 
as

si
gn

m
en

t a
nd

 u
se

 o
f

sp
ac

e,
 c

er
ta

in
 s

ta
nd

ar
d 

da
ta

 m
us

t b
e 

ca
pt

ur
ed

,
re

co
rd

ed
, a

nd
 p

ro
ce

ss
ed

 in
to

 r
ep

or
ts

 fr
om

 ti
m

e 
to

tim
e.

 W
ith

ou
t t

he
se

 d
at

a 
th

e 
sp

ac
e 

of
fic

e 
m

an
ag

er
ca

nn
ot

 o
pe

ra
te

 e
ffe

ct
iv

el
y 

an
d 

th
e 

sp
ac

e 
pl

an
 h

as
lit

tle
 m

ea
ni

r.

T
o 

he
lp

 d
et

er
m

in
e 

w
ha

t d
at

a 
ar

e 
ne

ed
ed

, s
up

po
se

a 
po

te
nt

ia
l u

se
r 

su
bm

its
 a

 r
eq

ue
st

 fo
r 

a 
ro

om
.

R
eq

ue
st

 in
 h

an
d,

 th
e 

sp
ac

e 
of

fic
e 

m
an

ag
er

 m
us

t
se

ar
ch

 th
e 

or
ga

ni
za

tio
n'

s 
in

ve
nt

or
y 

of
 a

ss
ig

na
bl

e
ro

om
s,

 s
el

ec
t t

he
 a

pp
ro

pr
ia

te
 o

ne
, a

ss
ig

n 
it 

to
 th

e
re

qu
es

to
r 

an
d 

re
co

rd
 th

e 
as

si
gn

m
en

t. 
T

he
se

pr
oc

ed
ur

es
 a

pp
ea

r 
in

 s
im

pl
ifi

ed
 fo

rm
 in

 F
ig

ur
e

1.
6.

H
ow

 d
oe

s 
th

e 
m

on
ito

r 
kn

ow
 w

hi
ch

 r
oo

m
 to

as
si

gn
? 

H
e 

re
fe

rs
 to

 a
 c

ur
re

nt
 s

pa
ce

 a
ss

ig
nm

en
t

pl
an

 w
hi

ch
 p

or
tr

ay
s 

a 
m

at
ch

in
g 

of
 e

xp
ec

te
d

F
ou

rC
I.6

 R
oo

,' 
A

ss
irs

fr
on

t P
ra

cN
ur

e

ac
tiv

iti
es

 w
ith

 c
om

pa
tib

le
 r

oo
m

 s
pa

ce
s.

In
fo

rm
at

io
n 

fo
r 

us
e 

in
 th

e 
pl

an
 is

 d
ra

w
n 

fr
om

 a
fil

e 
of

 r
oo

m
 r

ec
or

ds
 k

ep
t c

ur
re

nt
 w

ith
 a

dd
iti

on
s

an
d 

de
le

tio
ns

 o
f s

pa
ce

 a
s 

it 
ch

ar
m

s 
qu

an
tit

y 
an

d
fo

rm
. T

he
 p

la
n 

us
es

 a
 v

ar
ie

ty
 o

f i
nf

or
m

at
io

n
ab

ou
t t

he
 r

oo
m

.
It

se
rv

es
 a

s 
a 

so
ur

ce
 o

f
in

fo
rm

at
io

n 
ab

ou
t p

as
t a

nd
 p

la
nn

ed
 a

ss
ig

nm
en

ts
.

T
he

 p
la

n 
pu

ts
 in

to
ef

fe
ct

 s
pa

ce
 a

ss
ig

nm
en

t
po

lic
ie

s 
de

ve
lo

pe
d 

by
 th

e 
in

st
itu

tio
n'

s
m

an
ag

em
en

t a
t s

om
e 

pr
io

r 
tim

e 
an

d 
is

 r
ev

ie
w

ed
pe

rio
di

ca
lly

 to
 in

su
re

 it
s 

co
nt

in
ue

d 
va

lid
ity

. T
he

da
ta

 u
se

d 
or

 g
en

er
at

ed
 in

 th
is

 p
ro

ce
ss

 a
re

 th
e

id
en

tit
y 

an
d 

de
sc

rip
tio

n 
of

 th
e 

ro
om

 a
nd

 th
e

id
en

tit
y 

an
d 

ac
tiv

ity
 o

f t
he

 u
se

r.

B
as

ic
 d

at
a 

ge
ne

ra
te

d 
by

 a
t l

ea
st

 fo
ur

ad
m

in
is

tr
at

iv
e 

ar
ea

s 
ar

e 
re

qu
ire

d 
to

 p
ro

vi
de

 th
e

in
fo

rm
at

io
n 

ou
tli

ne
d 

ab
ov

e:
 to

p 
m

an
ag

em
en

t,
lin

e 
or

 p
ro

gr
am

 m
an

ag
em

en
t, 

sp
ac

e 
m

an
ag

em
en

t,
an

d 
ac

co
un

tin
g.

 O
f a

ll 
th

e 
fil

es
 o

f i
nt

er
es

t i
n

pl
an

ni
ng

 to
 w

hi
ch

 th
es

e 
ar

ea
s 

co
nt

rib
ut

e,
ho

w
ev

er
, t

he
 s

pa
ce

 in
ve

nt
or

y 
pr

ov
id

es
 th

e 
da

ta
m

os
t d

ire
ct

ly
 u

se
fu

l i
n 

fa
ci

lit
ie

s 
pl

an
ni

ng
. F

or
 th

is
re

as
on

, w
e 

w
ill

ex
am

in
e 

ne
xt

 s
om

e 
of

 th
e

ch
ar

ac
te

ris
tic

s 
of

 a
 s

ug
ge

st
ed

 s
pa

ce
 in

ve
nt

or
y 

fil
e.

R
oo

m
 in

ve
nt

or
y

da
ta

 r
eq

ui
re

m
en

ts
In

 k
ee

pi
ng

 r
ec

or
ds

 fo
r 

us
e 

in
 r

oo
m

 a
ss

ig
nm

en
t

an
d 

pl
an

ni
ng

 it
 is

 n
ec

es
sa

ry
 to

 p
er

fo
rm

 a
t l

ea
st

th
e 

fo
llo

w
in

g 
ac

tio
ns

:

G
en

er
at

e 
a 

re
co

rd
 fo

r 
ea

ch
 r

oo
m

 (
to

 n
ot

e 
th

at
 th

e
m

om
 e

xi
st

s)

Id
en

tif
y 

th
e 

ro
om

(t
o 

m
ak

e
it

po
ss

ib
le

 to
re

fe
re

nc
e 

it 
un

iq
ue

ly
)



',P
ro

vi
de

 fo
r 

th
e 

as
si

gn
m

en
t o

f
ro

om
s 

to
 u

se
rs

 (
to

fin
d 

th
e 

na
m

e 
of

 th
e 

as
si

gn
ee

an
d 

th
e 

us
e 

to
w

hi
ch

 th
e 

ro
om

 is
 to

 b
e 

pu
t)

.

If
al

l
ro

om
s 

m
at

ch
ed

al
ik

e
th

e
re

qu
es

tin
g

pr
og

ra
m

s,
th

es
e

th
re

e
in

fo
rm

at
io

n 
gr

ou
pi

ng
s

w
ou

ld
 b

e 
su

ffi
ci

en
t. 

B
ut

 in
 w

ha
t w

ay
 is

 th
e 

fa
ct

pr
ov

id
ed

 fo
r 

th
at

 d
iff

er
en

t
ac

tiv
iti

es
 r

eq
ui

re
di

ffe
re

nt
 ty

pe
s 

of
 r

oo
m

s?
 A

 c
la

ss
ca

nn
ot

 b
e

co
nd

uc
te

d 
in

 th
e 

ro
om

 b
ui

lt 
to

 h
ou

se
a 

ce
nt

ra
l

he
at

in
g 

fu
rn

ac
e.

 L
ab

or
at

or
y 

re
se

ar
ch

 in
ch

em
is

tr
y

ge
ne

ra
lly

 r
eq

ui
re

s 
an

 in
le

t f
or

w
at

er
 a

nd
 a

 d
ra

in
.

A
 s

ta
nd

ar
d 

ro
om

 th
at

 w
ou

ld
 m

ak
e

an
 a

de
qu

at
e

of
fic

e 
w

ou
ld

 n
ot

 s
uf

fic
e 

fo
r 

th
e 

ch
em

is
t w

ith
ou

t
m

aj
or

al
te

ra
tio

n.
T

o
pr

ov
id

e
fo

r
su

ch
re

qu
ire

m
en

ts
, t

he
 r

oo
m

 r
ec

or
d 

al
so

m
us

t m
en

tio
n

T
yp

e 
of

 r
oo

m
, b

as
ed

on
 p

hy
si

ca
l c

ha
ra

ct
er

is
tic

s.

A
ll 

th
e 

da
ta

 n
ee

de
d 

to
 a

ss
ig

n
a 

ro
om

 to
 a

 u
se

r 
fo

r
on

e 
po

in
t i

n 
tim

e 
is

 n
ow

 a
va

ila
bl

e.
 B

ut
 w

ha
t

ab
ou

t t
he

 p
er

io
d 

of
 ti

m
e

ov
er

 w
hi

ch
 th

e 
us

er
ex

pe
ct

s 
to

 e
xe

rc
is

e 
hi

s 
as

si
gn

m
en

t?
 A

ro
om

 w
ill

pr
ob

ab
ly

 b
e 

va
lu

ab
le

 to
a 

us
er

 o
ve

r 
a 

le
ng

th
 o

f
tim

e,
 s

ay
 th

e 
pe

rio
d 

fo
r 

w
hi

ch
 h

is
pr

og
ra

m
 is

fu
nd

ed
. B

ec
au

se
 a

ss
ig

nm
en

t
m

us
t h

av
e 

so
m

e 
tim

e
di

m
en

si
on

,

A
ss

ig
nm

en
t t

er
m

 is
 a

dd
ed

as
 th

e 
fin

al
 it

em
 o

f
in

fo
rm

at
io

n 
ne

ed
ed

 b
y 

th
e 

m
on

ito
r

to
 r

ec
or

d 
an

as
si

gn
m

en
t.

A
 p

ro
ce

du
re

fo
r 

ro
om

 a
ss

ig
nm

en
t

ca
n

be
es

ta
bl

is
he

d 
be

st
 b

y 
de

si
gn

in
g 

th
e

ou
tp

ut
 r

ep
or

ts
so

 th
at

 th
ey

 a
re

 c
on

si
st

en
t w

ith
 d

at
a 

in
 e

xi
st

in
g

fil
es

.

A
s 

a 
pr

ac
tic

al
 m

at
te

r,
 th

e 
ite

m
s 

of
 in

fo
rm

at
io

n
m

en
tio

ne
d

in
 th

e 
ab

ov
e 

pa
ra

gr
ap

hs
 m

us
t b

e
ar

ra
ng

ed
 in

 a
 s

et
 o

f f
ile

s 
of

fe
rin

g 
qu

ic
k 

an
d

ea
sy

ac
ce

ss
.

R
ec

or
d 

fo
rm

at
s 

m
ay

 v
ar

y 
w

ith
 lo

ca
l

pr
ef

er
en

ce
s,

 b
ut

 th
e 

es
se

nt
ia

l d
at

a 
to

 b
e 

co
nt

ai
ne

d
in

th
e 

fil
es

 te
nd

 to
 b

e 
th

e
sa

m
e 

fr
om

 o
ne

in
st

itu
tio

n 
to

 a
no

th
er

. T
he

 fi
rs

t
ac

tio
n,

es
ta

bl
is

hi
ng

 th
e 

ex
is

te
nc

e 
of

 th
e

ro
om

, c
an

 b
e

ha
nd

le
d 

si
m

pl
y 

by
 c

re
at

in
g 

a 
re

co
rd

 fo
r 

it.
 A

t t
ha

t
tim

e 
th

e 
ro

om
 s

ho
ul

d 
be

 a
ss

ig
ne

d
a 

un
iq

ue
id

en
tif

yi
ng

 n
am

e 
or

 n
um

be
r 

su
ch

as
 b

ui
ld

in
g 

an
d

ro
om

 n
um

be
r,

 th
us

 s
at

is
fy

in
g 

th
e 

se
co

nd
re

qu
ire

m
en

t a
bo

ve
. F

or
 a

ss
ig

nm
en

t w
e 

sh
al

l e
nt

er
th

e 
pr

og
ra

m
 c

od
e 

id
en

tif
yi

ng
 th

e
lin

e
or

ga
ni

za
tio

n 
or

 b
ud

ge
tin

g 
de

pa
rt

m
en

t
to

 w
hi

ch
th

e 
ro

om
is

as
si

gn
ed

,
th

': 
na

m
e 

or
 c

od
es

id
en

tif
yi

ng
 u

se
rs

 (
eg

, s
oc

ia
l s

ec
ur

ity
 n

um
be

r
fo

r

in
di

vi
du

al
s 

an
d 

bu
dg

et
 c

od
es

 fo
r

pr
og

ra
m

s 
or

21
de

pa
rt

m
en

ts
),

 a
nd

 th
e 

pa
rt

ic
ul

ar
us

e 
to

 w
hi

ch
 th

e
ro

om
 is

 to
 b

e 
pu

t. 
T

he
 te

rm
 o

f
oc

cu
pa

nc
y 

m
ay

 b
e

ca
rr

ie
d 

in
 th

is
 s

eg
m

en
t o

f t
he

 r
ec

or
d

as
 w

el
l'

R
oo

m
 ty

pe
s

In
 F

ig
ur

e 
1.

5,
 s

pa
ce

/p
ro

gr
am

pl
an

ni
ng

, s
pe

ci
fic

ac
tiv

iti
es

 a
re

 m
at

ch
ed

 w
ith

 p
ar

tic
ul

ar
ro

om
 ty

pe
s.

R
oo

m
 ty

pe
 s

ho
ul

d 
de

sc
rib

e 
th

e 
ph

ys
ic

al
ch

ar
ac

te
r

of
 th

e 
un

its
 o

f s
pa

ce
re

so
ur

ce
 s

up
pl

ie
d 

in
 r

es
po

ns
e

to
 th

e 
sp

ac
e-

de
m

an
di

ng
 a

ct
iv

ity
. T

he
re

ex
is

ts
 a

sc
he

m
e 

fo
r 

ty
pi

ng
 r

oo
m

s 
de

ve
lo

pe
d

in
 1

96
7 

by
th

e 
U

ni
te

d 
S

ta
te

s 
O

ffi
ce

 o
f E

du
ca

tio
n

(U
S

O
E

) 
in

co
ns

ul
ta

tio
n 

w
ith

 a
 p

an
el

 o
f p

la
nn

in
g

sp
ec

ia
lis

ts

15
In

te
nd

ed
 c

ha
ng

es
 in

 a
ss

ig
nm

en
t

in
de

ed
 th

e 
sp

ac
e 

pl
an

 it
se

lf
sh

ou
ld

 p
ro

ba
bl

y 
be

 r
ec

or
de

d 
in

 a
se

pa
ra

te
 fi

le
 o

r 
do

cu
m

en
t f

or
re

as
on

s 
of

 p
ro

ce
ss

in
g 

ef
fic

ie
nc

y
B

ut
 m

ak
in

g 
th

es
e 

da
ta

 a
ls

o
pa

rt
 o

f t
he

 s
am

e 
lo

gi
ca

l c
om

pu
te

r 
re

co
rd

 is
 fe

as
ib

le
an

d,
 a

s 
th

e
co

st
s 

of
 s

to
ra

ge
 m

ed
ia

 a
nd

 a
cc

es
si

ng
fa

ll,
it 

w
ou

ld
 b

e
ec

on
om

ic
al

 a
s 

w
el

l.



22
fr

om
 a

 n
um

be
r 

of
 s

ch
oo

ls
. I

t h
as

 b
ee

n 
pu

bl
is

he
d

in
 m

an
ua

l f
or

m
nd

 is
 b

ei
ng

 u
se

d 
w

id
el

y 
by

 m
an

y
in

st
itu

tio
ns

 o
f h

ig
he

r 
ed

uc
at

io
n.

T
he

 U
S

O
E

 s
ch

em
e 

m
ak

es
 a

n 
at

te
m

pt
 to

 a
vo

id
 th

e
us

e 
of

 "
te

rm
s 

as
so

ci
at

ed
 w

ith
 fu

nc
tio

n 
or

 s
ub

je
ct

m
at

te
r 

ar
ea

s"
 to

 th
e 

ex
te

nt
 p

os
si

bl
e 

w
ith

in
 th

e
lim

ita
tio

ns
 o

f t
he

 d
at

a 
th

ey
 s

ug
ge

st
 c

ol
le

ct
in

g!
'

E
m

pl
oy

m
en

t o
f f

un
ct

io
n-

re
la

te
d 

te
rm

s
pr

es
um

ab
ly

 w
ou

ld
 h

av
e 

re
su

lte
d 

in
 a

 ty
po

lo
gy

re
fle

ct
in

g 
un

iq
ue

 r
oo

m
 u

se
s.

 A
 tr

ue
 r

oo
m

 ty
pe

m
ig

ht
 b

e 
ab

le
 to

 a
cc

om
m

od
at

e 
on

e 
or

 m
or

e 
us

es
.

T
he

 r
oo

m
 s

ho
ul

d 
be

 u
na

bl
e 

to
 c

ha
ng

e 
ty

pe
w

ith
ou

t p
hy

si
ca

l a
lte

ra
tio

n.

It 
se

em
s 

th
at

 U
S

O
E

 d
id

 n
ot

 g
o 

fa
r 

en
ou

gh
,

ho
w

ev
er

. I
f t

he
 a

im
 is

 to
 o

bt
ai

n 
a 

m
et

ho
d 

of
ty

pi
ng

 a
 r

oo
m

 w
hi

ch
 w

ill
al

lo
w

 a
ny

 u
se

r,
ar

ch
ite

ct
, c

on
st

ru
ct

io
n 

en
gi

ne
er

 o
r 

bu
dg

et
 a

na
ly

st
to

 u
se

 a
 s

in
gl

e 
te

rm
 w

hi
ch

 r
ef

er
s 

to
 th

e 
sa

m
e 

or
si

m
ila

r 
ro

om
s,

 r
ef

er
en

ce
 m

us
t b

e 
m

ad
e 

ex
cl

us
iv

el
y

to
 th

e 
ph

ys
ic

al
 c

ha
ra

ct
er

is
tic

s 
w

hi
ch

 th
e 

ro
om

ex
hi

bi
ts

, c
ha

ra
ct

er
is

tic
s 

w
hi

ch
 c

an
 b

e 
ob

se
rv

ed
ob

je
ct

iv
el

y 
an

d 
in

te
nt

io
na

lly
 d

es
ig

ne
d 

in
to

 th
e

ro
om

. D
ur

in
g 

th
is

 p
ro

je
ct

, D
uk

e 
U

ni
ve

rs
ity

 b
ui

lt 
a

ro
om

 in
ve

nt
or

y 
co

nt
ai

ni
ng

 a
m

on
g 

ot
he

r 
th

in
gs

...
...

...
...
\

,,,
..-

--
-.

/
\ 1

1
i

/
\

/
\

C
om

m
od

e
N

o 
lig

ht
1.

..-
1

\
or

 s
ho

w
er

71
or

 n
o 

he
at

k
'

1,
0,

F
lo

or
 n

ot
 fl

at
A

G
O

V
N

*
ri 

or
 H

2O
 p

re
se

nt

Le
ng

th
/w

id
th

>
 3

 I
no

 fi
xe

d 
se

at
in

g

C
ei

lin
g 

he
ig

ht
>

16
 fe

et

A
re

a 
<

36
 fe

et
\

F
ig

ur
e 

1.
7:

R
oo

m
 T

yp
e 

C
la

ss
if

ic
at

io
n 

Sc
he

m
e

da
ta

 d
es

cr
ib

in
g 

ea
ch

 r
oo

m
's

 p
hy

si
ca

l f
ea

tu
re

s.
F

ro
m

 th
es

e 
co

de
s 

an
d 

qu
an

tit
at

iv
e 

st
at

em
en

ts
 a

co
m

pu
te

r-
dr

iv
en

 p
ro

ce
du

re
 w

as
 d

ev
el

op
ed

 to
as

si
gn

 a
 ty

pe
 to

 e
ac

h 
ro

om
1T

he
 n

um
be

r 
of

 ty
pe

s
w

as
 k

ep
t t

o 
a 

m
in

im
um

. T
he

y 
ar

e 
sh

ow
n 

in
F

ig
ur

e 
1.

7 
al

on
g 

w
ith

 th
e 

ph
ys

ic
al

 c
ha

ra
ct

er
is

tic
s

th
at

 w
er

e 
us

ed
 to

 d
ef

in
e 

th
em

.

It 
w

ill
 b

e 
no

tic
ed

 th
at

 a
re

a 
in

 s
qu

ar
e 

fe
et

 is
 n

ot
 a

cr
ite

rio
n 

(e
xc

ep
t i

n 
th

e 
ca

se
 o

f j
an

ito
r's

 c
lo

se
t)

,
th

ou
gh

it
is

qu
ite

 a
n 

im
po

rt
an

t p
hy

si
ca

l
ch

ar
ac

te
ris

tic
 o

f r
oo

m
s.

 T
he

 s
qu

ar
e 

fo
ot

 m
ea

su
re

is
. r

es
er

ve
d 

to
 b

e 
us

ed
 p

rim
ar

ily
 in

 th
e 

as
si

gn
m

en
t

pr
oc

es
s 

as
 th

e 
st

an
da

rd
 u

ni
t o

f s
pa

ce
 q

ua
nt

ity
,

no
t a

 d
ef

in
er

 o
f t

yp
e.

*A
ir,

 G
as

, O
xy

ge
n,

 V
ac

uu
m

, N
itr

ic
 O

xi
de

T
he

 p
hy

si
ca

l c
ha

ra
ct

er
is

tic
s 

of
 r

oo
m

s 
w

hi
ch

 w
er

e
ch

os
en

 to
 b

e 
re

co
rd

ed
 a

re
 o

f a
 b

ui
lt-

in
 n

at
ur

e,
 a

nd
in

cl
ud

e 
on

ly
 th

os
e 

lik
el

y 
to

 b
e 

co
st

.y
 to

 c
ha

ng
e.

In
 o

th
er

 w
or

ds
, i

gn
or

ed
 w

er
e 

m
ov

ab
le

 e
qu

ip
m

en
t,

im
m

ov
ab

le
 fi

xt
ur

es
 w

hi
ch

 a
re

re
la

tiv
el

y
in

ex
pe

ns
iv

e 
to

 a
dd

 o
r 

re
m

ov
e,

 a
nd

 fe
at

ur
es

 w
ith

lit
tle

 r
el

ev
an

ce
 to

 p
ot

en
tia

l u
se

rs
. A

n 
ex

ce
pt

io
n 

to

1
1-

fr
 .

6g
he

r 
E

du
ca

tio
n 

F
ac

ili
tie

s
C

la
ss

ifi
ca

tio
n 

an
d 

In
ve

nt
or

y
P

ro
ce

du
re

s 
M

an
ua

l. 
(W

as
hi

ng
to

n 
D

. C
.: 

N
at

io
na

l C
en

te
r 

fo
r

E
du

ca
tio

na
l S

ta
tis

tic
s,

 U
S

O
E

, 1
96

8)
.

17
Ib

id
., 

p.
 4

9.

18
P

ro
gr

am
 li

st
in

g 
an

d 
da

ta
 o

n 
D

uk
e'

s 
in

ve
nt

or
y 

of
 r

oo
m

s 
m

ay
 b

e
ob

ta
in

ed
 fr

om
 E

F
L.

.



th
is

 r
ui

e 
w

as
 th

e 
in

cl
us

io
n 

of
 n

um
be

r 
of

st
at

io
ns

(f
ix

ed
 o

r 
m

ov
ab

le
)

in
or

de
r 

to
sa

tis
fy

 th
e

re
qu

ire
m

en
ts

 o
f r

oo
m

 u
til

iz
at

io
n 

st
ud

ie
s.

19

In
 c

os
tin

g 
ro

om
s,

 it
is

 n
ec

es
sa

ry
 to

 ta
ke

 in
to

ac
co

un
t t

he
ir 

ph
ys

ic
al

 fe
at

ur
e.

 In
 a

dd
iti

on
,

co
st

s
th

at
 fl

uc
tu

at
e 

w
ith

 th
e 

ty
pe

 o
f b

ui
ld

in
g

st
ru

ct
ur

e
an

d 
ut

ili
tie

s 
ha

ve
 a

n 
ef

fe
ct

on
 in

di
vi

du
al

 r
oo

m
co

st
s.

 T
he

re
fo

re
, t

he
 r

oo
m

 ty
pe

 is
 n

ot
 m

ea
nt

to
be

 th
e 

so
le

 d
et

er
m

in
an

t o
f r

oo
m

 c
os

ts
, b

ut
 r

at
he

r
an

 in
di

ca
to

r 
of

 in
fle

xi
bi

lit
y 

in
 r

oo
m

us
e

an
in

fle
xi

bi
lit

y 
bo

rn
 o

f t
he

 r
el

at
iv

el
y 

hi
gh

co
st

s 
of

co
nv

er
si

on
 o

f o
ne

 ty
pe

 o
f

ro
om

 to
 a

no
th

er
 ty

pe
.

It 
is

 s
ug

ge
st

ed
 th

at
 th

is
 ty

po
lo

gy
,

or
 a

 o
ne

 w
hi

ch
is

 d
ep

en
de

nt
 u

po
n 

ob
je

ct
iv

e 
cr

ite
ria

, b
et

te
r

se
rv

es
so

m
e 

of
 th

e 
pu

rp
os

es
 o

f a
 s

pa
ce

 in
ve

nt
or

y
ex

pr
es

se
d 

in
 th

e 
U

S
O

E
 M

an
ua

l t
ha

n 
th

e
sc

he
m

e
pr

op
os

ed
 th

er
ei

n.
 T

he
 p

ur
po

se
s 

in
 p

oi
nt

ar
e:

A
ss

ig
nm

en
t o

f s
pa

ce
 a

pp
ro

pr
ia

te
 to

 o
rg

an
iz

at
io

na
l

un
its

 (
ie

, a
ct

iv
iti

es
 s

ee
ki

ng
sp

ac
e 

of
 a

 d
ef

in
ab

le
ty

pe
)

',C
on

ve
rs

io
n 

of
 s

pa
ce

 fr
om

 o
ne

us
e 

to
 a

no
th

er
P

ro
je

ct
io

n 
of

 lo
ng

ra
ng

e 
bu

ild
in

g 
ne

ed
s

D
et

er
m

in
at

io
n 

of
 o

pe
ra

tin
g 

an
d 

ca
pi

ta
l

bu
dg

et
re

qu
es

ts

',D
et

er
m

in
at

io
n 

of
 in

di
re

ct
 c

os
t r

at
es

 fo
r 

sp
on

so
re

d
pr

oj
ec

ts
.2

9

N
ev

er
th

el
es

s,
 b

ot
h 

U
S

O
E

 c
od

es
, a

nd
 th

e 
ty

pe
s

ju
st

 d
es

cr
ib

ed
, w

er
e 

es
ta

bl
is

he
d 

fo
r 

ea
ch

ro
om

 a
t

D
uk

e;
 o

ne
 fo

r 
de

si
gn

at
io

n 
of

 tr
ue

 r
oo

m
 ty

pe
 a

nd
th

e 
ot

he
r 

fo
r 

ro
om

 u
se

.

R
oo

m
 u

se
A

 ta
bu

la
r 

di
st

rib
ut

io
n 

of
ro

om
s 

at
 D

uk
e 

w
as

pr
ep

ar
ed

 a
lo

ng
 tw

o
ax

es
:

th
e 

ro
om

 ty
pe

s
de

ve
lo

pe
d 

by
 th

is
 p

ro
je

ct
 in

 th
e

co
lu

m
ns

, a
nd

ro
om

 ty
pe

s 
es

ta
bl

is
he

d 
by

 U
S

O
E

 in
 th

e
ro

w
s.

 O
n

th
e 

pr
em

is
e 

th
at

 ty
pe

 s
ho

ul
d 

be
de

pe
nd

en
t o

n 
th

e
ph

ys
ic

al
 fe

at
ur

es
 o

f a
 r

oo
m

, a
nd

 s
in

ce
 th

e 
nu

m
be

r
of

 U
S

O
E

 ty
pe

s 
(r

ow
s)

ex
ce

ed
 th

e 
E

F
L 

ty
pe

s
(c

ol
um

ns
),

 w
e 

sh
ou

ld
ex

pe
ct

 r
oo

m
s 

to
 c

lu
st

er
ve

rt
ic

al
ly

 a
lo

ng
 th

e 
co

lu
m

ns
,

no
t t

o 
sp

re
ad

 o
ut

ho
riz

on
ta

lly
 a

lo
ng

 th
e

ro
w

s.
 S

uc
h 

w
as

 n
ot

 th
e

ca
se

. V
er

y 
lit

tle
 c

lu
st

er
in

g 
w

as
 n

ot
ic

ea
bl

e.
R

at
he

r
it 

w
as

 a
s 

th
ou

gh
 th

e 
U

S
O

E
ty

pe
 c

od
es

 d
es

cr
ib

ed
ac

tiv
iti

es
 o

r 
us

es
 w

hi
ch

 c
ou

ld
be

 e
xt

en
si

ve
ly

su
bs

tit
ut

ed
 a

m
on

g
sp

ac
e 

ty
pe

s 
as

 d
ef

in
ed

 b
y 

th
is

pr
oj

ec
t.

In
 v

ie
w

 o
f t

he
 fa

ct
 th

at
 th

e 
D

uk
e

ro
om

 in
ve

nt
or

y 
93

sc
he

m
e 

ne
ed

ed
 a

 r
oo

m
 u

se
 c

od
e

st
ru

ct
ur

e,
 th

e
U

S
O

E
 c

od
es

 w
er

e 
co

lle
ct

ed
as

 r
oo

m
 u

se
s.

 A
s 

su
ch

th
ey

 h
av

e 
pr

ov
ed

 v
al

ua
bl

e 
si

nc
e 

th
ey

ca
n 

be
 o

f
as

si
st

an
ce

 in
 d

es
cr

ib
in

g 
th

e 
qu

an
tit

y 
of

a 
gi

ve
n

ac
tiv

ity
 c

on
du

ct
ed

 in
 s

pa
ce

 a
ss

ig
ne

d
to

 d
iff

er
en

t
de

pa
rt

m
en

ts
 a

nd
 p

ro
gr

am
s.

 It
 is

 q
ui

te
 a

pp
ro

pr
ia

te
th

at
 m

an
y 

us
es

 c
an

 b
e 

ac
co

m
m

od
at

ed
by

un
sp

ec
ia

liz
ed

 r
oo

m
 ty

pe
s.

 T
he

as
si

gn
m

en
t

pa
tte

rn
s 

fo
r 

un
sp

ec
ia

liz
ed

 s
pa

ce
 s

ho
ul

d
su

gg
es

t
m

or
e 

ef
fic

ie
nt

 a
lte

rn
at

iv
e 

us
es

 w
he

re
 th

e
op

po
rt

un
ity

 e
xi

st
s.

T
hi

s 
po

in
ts

 u
p 

an
 u

nf
or

tu
na

te
be

ha
vi

or
al

te
nd

en
cy

 a
m

on
g 

us
er

s 
of

 s
pa

ce
:

a 
ro

om
 ty

pe
d 

by
so

m
e 

te
rm

 w
hi

ch
 d

es
cr

ib
es

 it
s 

us
e

m
ay

 b
ec

om
e

re
la

tiv
el

y 
in

fle
xi

bl
e.

 In
 o

th
er

 w
or

ds
,

a 
ro

om
 ty

pe
d

as
 a

n 
of

fic
e 

is
 u

nl
ik

el
y 

to
 b

e 
co

ns
id

er
ed

 r
ea

di
ly

fo
r 

ot
he

r 
us

es
. O

n 
th

e 
ot

he
r 

ha
nd

,
a 

ro
om

 o
f

19
F

t i
s

su
gg

es
te

d 
th

at
 n

on
 fi

xe
d 

st
at

io
n

co
un

ts
 b

e 
di

sp
en

se
d

w
ith

in
 u

til
iz

at
io

n 
st

ud
ie

s 
as

 w
el

l. 
S

qu
ar

e-
fe

et
pe

r 
st

at
io

n 
sh

ou
ld

be
 th

e 
st

an
da

rd
, s

in
ce

 it
 d

oe
s 

no
t c

ha
ng

e
an

d 
pr

od
uc

es
 a

 v
al

id
m

ea
su

re
 o

f c
ap

ac
ity

.

20
U

S
O

E
 M

an
ua

l, 
p.

 1
.



24
 T

yp
e 

A
 o

r 
st

an
da

rd
 s

pa
ce

 (
of

 s
uf

fic
ie

nt
 s

iz
e)

 c
an

be
 u

se
d 

as
 a

 s
em

in
ar

 r
oo

m
, a

n 
of

fic
e,

 a
 c

on
fe

re
nc

e
ro

om
, s

to
ra

ge
, a

 d
or

m
 r

oo
m

, o
r 

a 
lo

un
ge

 s
im

pl
y

by
 c

ha
ng

in
g 

fu
rn

itu
re

.
S

ub
st

itu
tio

n 
of

 s
pa

ce
am

on
g 

us
es

 s
ho

ul
d 

be
 e

nc
ou

ra
ge

d 
if 

by
 d

oi
ng

 s
o

co
st

ly
 n

ew
 b

ui
ld

in
g 

or
 a

lte
ra

tio
ns

 c
an

 b
e 

av
oi

de
d,

an
d 

if 
th

e 
co

st
s 

of
 r

ea
ss

ig
nm

en
t a

re
 n

ot
 to

o 
la

rg
e.

R
oo

m
 u

se
s 

an
d 

ro
om

 ty
pe

s,
 th

en
, a

re
co

m
pl

em
en

ta
ry

 a
ttr

ib
ut

es
 o

f a
 r

oo
m

 a
nd

 b
ot

h
sh

ou
ld

 b
e 

re
co

rd
ed

in
th

e 
co

ur
se

 o
f d

at
a

co
lle

ct
io

n.
 A

 p
ar

tic
ul

ar
 u

se
 is

 a
ss

ig
ne

d 
to

 a
 r

oo
m

as
 a

m
at

te
r 

of
 in

st
itu

tio
na

l
po

lic
y.

F
ur

th
er

,
be

ca
us

e 
it 

is
 n

ot
 fi

xe
d 

fo
r 

an
y 

ro
om

, i
t i

s 
m

or
e

ak
in

 to
 a

ss
ig

nm
en

t t
ha

n 
to

 p
hy

si
ca

l
ch

ar
ac

te
ris

tic
s,

 a
nd

 th
er

ef
or

e 
sh

ou
ld

 b
e 

co
lle

ct
ed

as
 a

n 
ite

m
 o

f a
ss

ig
nm

en
t d

at
a.

T
he

 d
et

ai
ls

 o
f a

ll 
fiv

e 
ki

nd
s 

of
 r

oo
m

 in
ve

nt
or

y
da

ta
 o

ut
lin

ed
 a

bo
ve

 a
re

 d
is

cu
ss

ed
 in

 V
ol

um
e 

2,
R

oo
m

 In
ve

nt
or

y,
 g

en
er

at
ed

 a
s 

pa
rt

 o
f t

hi
s 

re
po

rt
bu

t p
rin

te
d 

se
pa

ra
te

ly
.



A
C

T
IV

IT
IE

S
D

A
T

A

25126



T
he

 u
se

 o
f r

oo
m

 s
pa

ce
 in

vo
lv

es
 a

 p
ro

ce
ss

. A
pe

rs
on

, a
 p

ie
ce

 o
f e

qu
ip

m
en

t, 
or

 a
 b

at
ch

 o
f

m
at

er
ia

ls
, (

or
 s

om
e 

co
m

bi
na

tio
n 

of
 th

e 
th

re
e)

 is
ac

co
m

m
od

at
ed

 fo
r 

so
m

e 
pe

rio
d 

of
 ti

m
e 

in
 a

 r
oo

m
co

m
pa

tib
le

 w
ith

 th
e 

ac
tiv

iti
es

 w
hi

ch
 d

ef
in

e 
th

e
us

e.
 A

n 
in

st
itu

tio
n 

pr
om

ot
es

 c
er

ta
in

 a
ct

iv
iti

es
be

ca
us

e 
th

ey
 r

ep
re

se
nt

 w
ay

s 
of

 a
cc

om
pl

is
hi

ng
ob

je
ct

iv
es

 it
 w

is
he

s 
to

 e
nc

ou
ra

ge
, a

nd
 w

ith
ou

t
w

hi
ch

 it
s 

go
al

s 
pr

es
um

ab
ly

 w
ou

ld
 g

o 
un

at
ta

in
ed

.
In

 s
ho

rt
, a

ct
iv

iti
es

, a
s 

w
e 

w
ill

 e
m

pl
oy

 th
e 

te
rm

,
ar

e 
th

e 
m

ea
ns

 b
y 

w
hi

ch
 th

e 
in

st
itu

tio
n 

ac
hi

ev
es

its
 a

im
s.

R
oo

m
 s

pa
ce

 o
f t

he
 r

ig
ht

 ty
pe

 is
ge

ne
ra

lly
 a

re
qu

ire
m

en
t f

or
 th

e 
ef

fe
ct

iv
e 

co
nd

uc
t o

f a
n

ac
tiv

ity
. N

ea
rly

 a
ll

in
st

ru
ct

io
na

l, 
re

se
ar

ch
, a

nd
ad

m
in

is
tr

at
iv

e 
ta

sk
s 

de
m

an
d 

ap
pr

op
ria

te
 r

oo
m

sp
ac

e.
 O

f c
ou

rs
e,

 o
n 

a 
su

nn
y 

da
y 

cl
as

se
s 

m
ay

 b
e

he
ld

 o
n 

th
e 

la
w

n,
 a

nd
 b

ot
an

ic
al

 s
am

pl
es

 m
ay

 b
e

co
lle

ct
ed

 in
 th

e 
fie

ld
. A

s 
a 

ru
le

, h
ow

ev
er

, a
ll

pr
og

ra
m

s 
be

in
g 

pr
om

ot
ed

 d
em

an
d 

th
at

 th
e

in
st

itu
tio

n 
su

pp
ly

 e
nc

lo
se

d 
sp

ac
e.

It 
ha

s 
be

en
 th

e 
pu

rp
os

e 
of

 th
e 

fo
re

go
in

g 
se

ct
io

ns
to

 s
ho

w
 h

ow
 in

fo
rm

at
io

n 
w

ith
 r

eg
ar

d 
to

 r
oo

m
sp

ac
e 

its
el

f s
ho

ul
d 

be
 h

an
dl

ed
. T

o 
ta

lk
 a

bo
ut

 a
n

in
ve

nt
or

y 
or

 s
up

pl
y 

of
 s

pa
ce

 is
 to

 d
is

cu
ss

 o
nl

y

11
11

11
=

11

ha
lf 

th
e 

pr
oc

es
s,

 h
ow

ev
er

. I
n 

or
de

r 
to

 a
na

ly
ze

 a
nd

es
tim

at
e 

fu
tu

re
 s

pa
ce

 r
eq

ui
re

m
en

ts
 w

e 
ne

ed
an

ot
he

r 
m

ea
su

re
m

en
t s

ys
te

m
,

a
pr

oc
es

s 
fo

r
ga

ug
in

g 
th

e 
le

ve
l o

f s
pa

ce
-d

em
an

di
ng

 a
ct

iv
iti

es
.

S
uc

h 
a 

sy
st

em
 s

ho
ul

d 
be

 c
om

pa
tib

le
 w

ith
 th

at
us

ed
 fo

r 
re

co
rd

in
g 

da
ta

 o
n 

sp
ac

e.
 W

e 
w

is
h 

to
 b

e
ab

le
 to

 in
fe

r 
fr

om
 s

om
e 

st
at

em
en

t o
f p

la
nn

ed
ac

tiv
ity

 le
ve

ls
 th

e 
am

ou
nt

 a
nd

 ty
pe

s 
of

 s
pa

ce
 w

e
sh

al
l b

e 
se

ek
in

g,
 i.

e.
, t

he
 r

oo
m

 s
pa

ce
 fo

r 
w

hi
ch

w
e 

m
us

t b
ud

ge
t a

nd
 p

la
n.

S
up

po
se

 th
at

 th
er

e 
ex

is
ts

 a
n 

id
en

tif
ia

bl
e 

flo
w

 o
f

se
rv

ic
es

 fr
om

 e
ac

h 
sq

ua
re

 fo
ot

 o
f u

sa
bl

e 
flo

or
sp

ac
e,

 a
nd

 th
at

 th
is

 fl
ow

 is
 o

f a
 ty

pe
 d

et
er

m
in

ed
by

 th
e 

ph
ys

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 th

e 
ro

om
 in

w
hi

ch
 it

 is
 c

on
ta

in
ed

. F
ur

th
er

, a
ss

um
e 

ea
ch

 s
uc

h
sq

ua
re

 fo
ot

 is
av

ai
la

bl
e 

fo
r 

us
e 

24
 h

ou
rs

 in
ev

er
y 

da
y.

In
 o

rd
er

 to
 b

e 
of

 v
al

ue
 in

 m
ak

in
g

pr
oj

ec
tio

ns
, m

ea
su

re
m

en
ts

 o
f

us
es

m
us

t h
av

e 
a

tim
e 

di
m

en
si

on
 a

nd
 b

e 
as

si
gn

ed
 s

om
e 

am
ou

nt
 o

f
ph

ys
ic

al
 s

pa
ce

 p
er

 u
ni

t. 
T

w
en

ty
-f

ou
r

sq
ua

re
-f

oo
t-

ho
ur

s 
flo

w
 e

ac
h 

da
y 

fr
om

 e
ac

h 
sq

ua
re

fo
ot

 o
f s

pa
ce

. T
hi

s 
flo

w
 c

on
st

itu
te

s 
a 

su
pp

ly
 o

f
se

rv
ic

e 
av

ai
la

bl
e 

fo
r

co
ns

um
pt

io
n

by
 a

n 
ac

tiv
ity

.
B

y 
us

in
g 

a 
st

an
da

rd
 q

ua
nt

ity
 o

f s
pa

ce
 (

in
 s

qu
ar

e
fe

et
) 

pe
r 

un
it 

ac
tiv

ity
 fo

r 
ea

ch
 a

ct
iv

ity
, w

e 
ar

e
ab

le
 to

 o
bt

ai
n 

a 
m

ea
su

re
 o

f c
on

su
m

pt
io

n
of

 s
pa

ce

in
 s

qu
ar

e-
fo

ot
-h

ou
rs

. A
n 

of
fic

e 
of

 1
00

 s
qu

ar
e 

fe
et

ge
ne

ra
te

s 
24

00
 s

qu
ar

e-
fo

ot
-h

ou
rs

 o
f o

ffi
ce

 s
pa

ce
in

 a
 d

ay
. A

 n
in

e-
to

-f
iv

e 
ad

m
in

is
tr

at
or

 w
ho

 h
as

be
en

 a
ss

ig
ne

d 
ex

cl
us

iv
e 

us
e 

of
 th

es
e 

10
0 

sq
ua

re
fe

et
, a

nd
 w

ho
 h

as
 a

n 
ho

ur
 o

ff 
fo

r 
lu

nc
h,

co
ns

um
es

 a
bo

ut
 7

00
 o

f t
he

se
 s

qu
ar

e-
fo

ot
-h

ou
rs

w
ith

 h
is

 w
or

k 
ea

ch
 d

ay
 (

7 
ho

ur
s 

x 
10

0 
ft.

 =
 7

00
sq

ua
re

-f
oo

t-
ho

ur
s)

. W
hi

le
 it

 m
ay

 n
ot

 b
e 

po
ss

ib
le

to
 a

ss
ig

n 
th

e 
re

m
ai

ni
ng

 1
70

0 
sq

ua
re

-f
oo

t-
ho

ur
s 

to
an

y 
ot

he
r 

pe
rs

on
, t

he
y 

ca
n 

be
 s

ai
d

to
 b

e
co

ns
um

ed
,

in
ho

us
in

g
or

st
or

in
g

th
e

ad
m

in
is

tr
at

or
's

 b
el

on
gi

ng
s 

an
d 

fil
es

. T
he

 2
40

0
sq

ua
re

-f
ee

t/d
ay

of
as

si
gn

ab
le

sp
ac

e
is

be
in

g
co

ns
um

ed
 b

y 
th

e 
us

e
of

fi
ce

.
Li

ke
w

is
e 

th
e 

se
rv

ic
es

of
 a

 s
pe

ci
al

-u
se

 s
pa

ce
 e

qu
ip

pe
d 

w
ith

 fu
rn

ac
es

 is
be

in
g 

to
ta

lly
 c

on
su

m
ed

 w
ith

 a
n 

ac
tiv

ity
 c

al
le

d
ce

nt
ra

l h
ea

tin
g

w
hi

ch
 is

 s
ub

su
m

ed
 u

nd
er

 th
e 

us
e

eq
ui

pm
en

t h
ou

si
ng

.

T
he

se
 e

xa
m

pl
es

 r
ep

re
se

nt
 a

 w
ay

 o
f l

oo
ki

ng
 a

t t
w

o
co

m
m

on
 u

se
s 

of
 s

pa
ce

. T
he

re
 a

re
 c

ou
nt

le
ss

 o
th

er
s

in
 p

ro
ce

ss
 c

on
tin

ua
lly

, m
os

t o
f t

he
m

 s
om

ew
ha

t
ha

rd
er

 to
 c

la
ss

ify
. T

o 
m

at
ch

 a
ll 

ac
tiv

iti
es

 a
nd

ro
om

 u
se

s 
w

ith
 a

ll 
ro

om
s,

 th
e 

ac
tiv

iti
es

 to
 -

be
co

ns
id

er
ed

 m
us

t b
e 

re
fin

ed
, a

s 
in

 th
e 

ca
se

 o
f r

oo
m

ty
pe

s,
 b

y 
so

m
e 

sc
he

m
e 

of
 c

la
ss

ifi
ca

tio
n 

se
ns

iti
ve

to
 th

e 
ki

nd
 o

f a
na

ly
se

s 
to

 b
e 

pe
rf

or
m

ed
. T

he

27



28
re

qu
ire

m
en

ts
 o

f a
 u

se
fu

l a
ct

iv
ity

 c
la

ss
ifi

ca
tio

n
pr

oc
ed

ur
e 

m
ig

ht
 b

e:

G
T

o 
di

vi
de

ac
tiv

iti
es

in
to

 g
ro

up
s 

th
at

 le
nd

th
em

se
lv

es
 m

os
t r

ea
di

ly
 to

 p
ro

je
ct

io
n

T
o 

cl
as

si
fy

 a
ct

iv
iti

es
 u

si
ng

 im
pe

rs
on

al
 d

at
a 

m
ai

n-
ta

in
ed

 b
y 

th
e 

in
st

itu
tio

n 
(e

g,
 s

tu
de

nt
s,

 fa
cu

lty
,

su
pp

or
t p

er
so

nn
el

),
 s

in
ce

 p
eo

pl
e 

th
em

se
lv

es
 a

re
m

os
t c

om
m

on
ly

 th
e 

m
ai

n 
fa

ct
or

s 
in

 s
pa

ce
 u

se

*T
o 

in
cl

ud
e

al
l

si
gn

ifi
ca

nt
 s

pa
ce

-d
em

an
di

ng
ac

tiv
iti

es

*T
o 

ke
ep

 th
e 

nu
m

be
r 

of
 a

ct
iv

iti
es

 s
m

al
l a

nd
m

an
ag

ea
bl

e.

T
he

 s
ig

ni
fic

an
ce

 o
f a

 s
in

gl
e 

sp
ac

e-
us

in
g 

ac
tiv

ity
 in

th
is

 c
on

te
xt

 is
 n

ot
 a

lw
ay

s
ea

sy
 to

 d
et

er
m

in
e.

N
ev

er
th

el
es

s,
 s

uc
h 

a 
cl

as
si

fic
at

io
n 

sc
he

m
e 

w
ou

ld
be

 h
el

pf
ul

 in
 r

el
at

in
g 

ea
ch

 a
ct

iv
ity

, r
eg

ar
dl

es
s 

of
its

 im
po

rt
an

ce
 a

s 
a 

co
ns

um
er

 o
f

sp
ac

e,
 to

 th
e

ki
nd

s 
of

 a
na

ly
se

s 
w

e 
ex

pe
ct

 to
 b

e 
re

le
va

nt
. I

n 
th

e
lig

ht
 o

f t
he

 a
bo

ve
 a

im
s,

 th
e 

fo
llo

w
in

g 
qu

al
iti

es
w

er
e 

us
ed

 to
 c

at
eg

or
iz

e 
ac

tiv
iti

es
:

T
he

 a
bi

lit
y 

of
 th

e 
ac

tiv
ity

 to
 b

e 
co

nt
ro

lle
d

T
he

 fu
nc

tio
n 

of
 th

e 
ac

tiv
ity

 w
ith

 r
eg

ar
d 

to
un

iv
er

si
ty

 o
bj

ec
tiv

es
T

he
 ty

pe
 o

f p
er

so
n 

co
nd

uc
tin

g 
th

e 
ac

tiv
ity

.

C
on

tr
ol

A
llo

ca
tio

n 
of

 a
 r

es
ou

rc
e,

 s
uc

h 
as

 b
ui

ld
in

g
sp

ac
e,

to
 a

 u
se

 a
nd

, t
he

re
fo

re
, t

o 
on

e 
or

 m
or

e 
ac

tiv
iti

es
im

pl
ie

s 
th

e 
ex

er
ci

se
 o

f c
on

tr
ol

ov
er

its
di

sp
os

iti
on

. A
do

pt
io

n 
of

 m
ea

su
re

s 
de

si
gn

ed
 to

im
pr

ov
e 

fa
ci

lit
y 

ut
ili

za
tio

n 
ra

te
s 

re
qu

ire
s 

su
ch

co
nt

ro
12

to
ns

eq
ue

nt
ly

, i
t i

s 
so

m
et

im
es

ne
ce

ss
ar

y
to

 c
on

tr
ol

 th
e 

po
in

ts
 'n

 ti
m

e 
an

d 
sp

ac
e 

at
 w

hi
ch

ac
tiv

iti
es

 a
re

 c
on

du
ct

ed
. C

on
tr

ol
 o

f p
eo

pl
e-

ho
ur

s
of

 a
ct

iv
ity

 is
 c

om
m

on
ly

 e
xe

rc
is

ed
 b

y 
sc

he
du

lin
g

to
 o

bt
ai

n 
th

e 
m

ax
im

um
 b

en
ef

it 
fr

om
 li

m
ite

d
re

so
ur

ce
s 

(p
eo

pl
e 

an
d 

fa
ci

lit
ie

s)
.

F
or

 e
xa

m
pl

e,
 g

en
er

al
 c

la
ss

ro
om

sp
ac

e 
m

ay
 b

e
sc

he
du

le
d 

be
ca

us
e 

of
 th

e 
be

ne
fit

s 
to

 b
e 

de
riv

ed
fr

om
 e

co
no

m
iz

in
g 

on
 a

n 
in

st
ru

ct
or

's
 ti

m
e.

 T
ha

t
is

, e
na

bl
in

g 
a 

hi
gh

 s
tu

de
nt

 a
tte

nd
an

ce
 r

at
e 

fo
r

ea
ch

 h
ou

r 
of

 fa
cu

lty
-c

la
ss

 c
on

ta
ct

. S
pe

ci
al

iz
ed

sp
ac

e 
is

 s
ch

ed
ul

ed
 fo

r 
an

al
og

ou
s 

re
as

on
s,

 P
hy

si
ca

l
ex

am
in

at
io

ns
, s

po
rt

in
g 

ev
en

ts
, a

nd
 m

ov
ie

s 
ar

e
ex

am
pl

es
 o

f a
ct

iv
iti

es
 w

hi
ch

 m
us

t b
e 

sc
he

du
le

d
in

to
 c

om
pa

tib
le

sp
ac

e 
ra

th
er

 th
an

 b
ei

ng
 le

ft 
to

in
di

vi
du

al
 d

is
cr

et
io

n.
 W

ith
ou

t r
es

or
t t

o
sc

he
du

lin
g,

 m
an

y 
ac

tiv
iti

es
 w

ou
ld

 n
ot

 b
e

pr
ac

tic
al

.

W
ha

t i
s 

sc
he

du
lin

g?
 It

 is
 n

ot
ea

sy
 to

 s
ta

te
 a

 u
se

fu
l

de
fin

iti
on

. F
or

 e
xa

m
pl

e,
 a

 c
la

ss
 is

 s
ch

ed
ul

ed
to

be
gi

n 
at

 a
 p

ar
tic

ul
ar

 p
oi

nt
 in

 ti
m

e,
sa

y 
10

:2
0 

am
on

 M
on

da
ys

, W
ed

ne
sd

ay
s 

an
d 

F
rid

ay
s.

 S
ic

k 
ca

ll 
at

th
e 

st
ud

en
t h

ea
lth

 c
lin

ic
, h

ow
ev

er
, i

s 
no

t a
 p

oi
nt

bu
t a

 s
pa

n 
of

 ti
m

e 
(s

ay
 o

ne
 h

ou
r.

)
N

on
et

he
le

ss
, i

n
th

e 
st

ric
te

r 
se

ns
e,

 th
e 

cl
in

ic
 is

 s
til

l s
ch

ed
ul

ed
.

T
he

 d
iff

er
en

ce
 b

et
w

ee
n 

ty
pe

s 
of

 s
ch

ed
ul

in
g

ca
ll

th
em

 p
oi

nt
 a

nd
 s

pa
n

lie
s 

in
 th

e 
fa

ct
 th

at
 a

po
in

t-
sc

he
du

le
d 

fa
ci

lit
y 

is
 g

en
er

al
ly

 r
eq

ui
re

d 
fo

r
an

 e
ve

nt
 o

r 
se

qu
en

ce
 o

f e
ve

nt
s 

w
hi

ch
 w

ill
 b

e
pe

rf
or

m
ed

 b
ut

 o
nc

e,
 o

r 
in

 a
 p

re
sc

rib
ed

se
qu

en
ce

an
d 

by
 a

 u
ni

t o
f r

es
ou

rc
e 

su
ch

 a
s 

an
 in

st
ru

ct
or

or
a 

ca
st

 o
f p

la
ye

rs
 w

hi
ch

 c
an

no
t c

on
ve

ni
en

tly
 b

e
di

vi
de

d 
in

to
 s

m
al

le
r 

pi
ec

es
pe

r 
un

it 
tim

e.
 O

n 
th

e
ot

he
r 

ha
nd

, t
he

 s
pa

n-
sc

he
du

le
d

fa
ci

lit
y 

ca
n

ac
co

m
m

od
at

e 
a 

flo
w

 o
f c

lie
nt

s 
se

ek
in

g 
an

 e
ve

nt
or

 a
 s

er
ie

s 
of

 r
el

at
ed

 e
ve

nt
s 

(e
g,

 c
he

ck
in

g 
ou

t a

21
W

e 
ar

e 
in

de
bt

ed
 to

 J
oh

n 
K

el
le

r,
 U

ni
ve

rs
ity

 o
f C

al
ifo

rn
ia

, f
or

th
e 

ad
m

on
iti

on
 n

ot
 to

 o
ve

r 
em

ph
as

iz
e 

ut
ili

za
tio

n 
ra

te
s 

as
m

ea
su

re
s 

of
 e

co
no

m
y.

 A
s 

ut
ili

za
tio

n 
ris

es
 s

o 
do

 to
ta

l c
os

ts
,

ge
ne

ra
lly

. A
t s

om
e 

po
in

t c
os

ts
 r

is
e 

at
 a

 m
or

e 
ra

pi
d 

ra
te

 th
an

ut
ili

za
tio

n.
 M

or
e 

in
te

ns
e 

us
e 

of
 th

e 
fa

ci
lit

y 
w

hi
ch

 is
 c

os
tin

g
m

or
e 

to
 u

se
 th

an
 o

th
er

 a
va

ila
bl

e 
fa

ci
lit

ie
s,

 o
r 

ev
en

 a
 n

ew
bu

ild
in

g,
 is

 n
ot

 w
ar

ra
nt

ed
.



bo
ok

) 
w

hi
ch

 c
an

 b
eg

in
 a

t a
ny

 p
oi

nt
 in

 th
e 

sp
an

 o
f

tim
e 

al
lo

w
ed

, a
nd

 c
an

 p
er

ha
ps

 b
e 

ad
m

in
is

te
re

d 
by

m
or

e 
th

an
 o

ne
 u

ni
t o

f r
es

ou
rc

e
(li

br
ar

y
ci

rc
ul

at
io

n 
cl

er
ks

).
 If

 a
rr

iv
al

s 
of

 p
er

so
ns

 s
ee

ki
ng

se
rv

ic
e 

ex
ce

ed
 th

e 
ca

pa
ci

ty
 o

f t
he

 fa
ci

lit
y 

to
 s

er
ve

th
em

, o
r,

 e
ve

n 
if 

th
e 

to
ta

l a
ct

iv
ity

 lo
ad

 c
an

 b
e

ha
nd

le
d,

if 
th

e 
le

ve
l o

f a
ct

iv
ity

 is
 n

ot
 e

ve
nl

y
di

st
rib

ut
ed

 o
ve

r 
tim

e,
 q

ue
ui

ng
 r

es
ul

ts
; p

er
so

ns
 in

th
e 

qu
eu

e 
m

us
t b

e 
se

rv
ed

 in
 s

om
e 

or
de

r 
(p

er
ha

ps
by

 ti
m

e 
of

 a
rr

iv
al

).

A
s 

be
co

m
es

 q
ui

ck
ly

 a
pp

ar
en

t,
a 

w
id

e 
an

d
un

m
an

ag
ea

bl
e 

ra
ng

e 
of

 a
ct

iv
iti

es
 c

ou
ld

 b
e 

cl
as

se
d

as
 s

ch
ed

ul
ed

 u
nd

er
 th

e 
m

or
e 

in
cl

us
iv

e 
de

fin
iti

on
.

H
er

e,
 h

ow
ev

er
, s

ch
ed

ul
in

g 
w

ill
 b

e 
de

fin
ed

 a
s 

th
e

po
in

t v
ar

ie
ty

. U
ns

ch
ed

ul
ed

 a
ct

iv
iti

es
 a

re
 th

os
e

m
ad

e 
po

ss
ib

le
 o

ve
r 

a 
sp

an
 o

f t
im

e 
of

 a
ny

 le
ng

th
.

T
he

 c
on

di
tio

ns
 s

ch
ed

ul
ed

 a
nd

 u
ns

ch
ed

ul
ed

 s
ha

ll
be

 u
se

d 
as

 a
n 

in
di

ca
tio

n 
of

 th
e 

de
gr

ee
 o

f c
on

tr
ol

th
e 

in
st

itu
tio

n 
ex

er
ci

se
s 

ov
er

 th
e 

pl
ac

em
en

t o
f t

he
ac

tiv
ity

 in
 ti

m
e 

an
d 

sp
ac

e.

F
un

ct
io

n
A

 fu
nc

tio
na

l b
re

ak
do

w
n 

of
 fa

ci
lit

y-
us

in
g 

ac
tiv

iti
es

su
gg

es
ts

th
es

e
ca

te
go

rie
s:

ac
ad

em
ic

an
d

no
n-

ac
ad

em
ic

. T
he

 fo
rm

er
,

in
 tu

rn
, m

ay
 b

e
di

vi
de

d 
ac

co
rd

in
g 

to
 th

e 
tw

o 
m

ai
n 

ar
ea

s 
in

to
w

hi
ch

 u
ni

ve
rs

ity
 g

oa
ls

 g
en

er
al

ly
 fa

ll:
 in

st
ru

ct
io

n
an

d 
re

se
ar

ch
.

A
ct

iv
iti

es
 w

hi
ch

 a
re

pr
im

ar
ily

no
n-

ac
ad

em
ic

 fa
ll

in
to

 g
ro

up
s 

ac
co

rd
in

g 
to

w
he

th
er

 th
ey

 a
re

 r
es

id
en

tia
l/p

er
so

na
l (

sl
ee

pi
ng

,
ea

tin
g,

gr
oo

m
in

g)
, r

ec
re

at
io

na
l (

T
V

 w
at

ch
in

g,
in

fo
rm

al
 d

is
cu

ss
io

ns
, s

po
rt

s)
, o

r
ad

m
in

is
tr

at
iv

e/
su

pp
or

t (
of

fic
e 

w
or

k,
 ja

ni
to

ria
l,

pl
an

t m
ai

nt
en

an
ce

).
 In

 o
rd

er
 to

 a
cc

om
m

od
at

e
us

es
 o

f s
pa

ce
 w

hi
ch

 a
re

 n
ot

 d
ep

en
de

nt
 u

po
n

pe
op

le
, w

e 
m

us
t a

dd
 th

e 
fu

nc
tio

ns
 s

to
ra

ge
,

eq
ui

pm
en

t h
ou

si
ng

, a
nd

 d
ea

d 
sp

ac
e 

(s
pa

ce
 u

nd
er

re
pa

ir,
 r

en
ov

at
io

n 
or

 c
on

st
ru

ct
io

n)
.

M
an

y 
ac

tiv
iti

es
 in

 w
hi

ch
 a

 s
ig

ni
fic

an
t p

or
tio

n 
of

th
e 

un
iv

er
si

ty
 p

op
ul

at
io

n 
is

 e
ng

ag
ed

 fr
om

 ti
m

e 
to

tim
e 

m
ay

 n
ot

 fi
t w

ith
 p

re
ci

si
on

 in
to

 a
ny

 o
ne

 o
f

th
e 

fiv
e 

fo
re

go
in

g 
fu

nc
tio

na
l g

ro
up

s.
 A

 c
at

eg
or

y
la

be
lle

d 
ot

he
r 

sh
ou

ld
 b

e 
re

se
rv

ed
 to

 r
ec

ei
ve

 s
uc

h
ac

tiv
ity

 d
es

ig
na

tio
ns

. B
ec

au
se

 o
f p

ec
ul

ia
r 

sp
ac

e
re

qu
ire

m
en

ts
 a

nd
 th

e 
ef

fe
ct

s 
th

es
e 

re
qu

ire
m

en
ts

ha
ve

 o
n 

fa
ci

lit
y

lo
ca

tio
n,

 th
e 

ac
tiv

ity
tr

an
sp

or
ta

tio
n 

is
 g

iv
en

 s
ep

ar
at

e 
tr

ea
tm

en
t.

T
yp

e 
of

 p
er

so
n

29

T
o 

fa
ci

lit
at

e 
an

al
ys

is
 a

lo
ng

 th
e 

sa
m

e 
lin

es
 a

s 
th

e
in

st
itu

tio
na

l b
ud

ge
t, 

ty
pe

s 
of

 a
ct

or
s 

sh
ou

ld
 fo

llo
w

pe
rs

on
ne

l c
la

ss
ifi

ca
tio

n.
 T

he
se

 c
at

eg
or

ie
s 

ca
n 

be
re

co
nc

ile
d 

w
ith

 s
tu

de
nt

s,
 fa

cu
lty

, s
ta

ff,
 o

th
er

 a
nd

,
of

 c
ou

rs
e,

 n
on

-h
um

an
 to

 a
cc

om
m

od
at

e
eq

ui
pm

en
t a

nd
 s

to
ra

ge
-r

el
at

ed
 a

ct
iv

iti
es

.

If 
th

e 
ab

ov
e 

de
sc

rib
es

 a
de

qu
at

el
y 

th
e 

th
re

e
di

m
en

si
on

s 
of

 s
pa

ce
-d

em
an

di
ng

 a
ct

iv
iti

es
 o

f
in

te
re

st
 to

 u
ni

ve
rs

ity
 p

la
nn

er
s,

 F
ig

ur
e 

1.
8 

m
ay

 b
e

of
 u

se
 in

 a
ct

iv
ity

 c
la

ss
ifi

ca
tio

n.

A
ct

iv
iti

es
 o

f d
ire

ct
 im

po
rt

an
ce

 to
 p

rim
e

un
iv

er
si

ty
 o

bj
ec

tiv
es

 te
nd

 to
 fa

ll 
in

 th
e 

up
pe

r
le

ft-
ha

nd
 c

el
ls

 o
f t

hi
s 

ta
bl

e,
 a

nd
 th

os
e 

of
 le

ss
di

re
ct

 im
po

rt
an

ce
 te

nd
 to

w
ar

d 
th

e 
rig

ht
-h

an
d

co
rn

er
. S

uc
h 

a 
st

ru
ct

ur
in

g 
of

 a
ct

iv
iti

es
 m

ay
 a

ss
is

t
in

 r
an

ki
ng

 th
e 

fa
ci

lit
ie

s 
pr

ob
le

m
s 

as
so

ci
at

ed
 w

ith
ac

co
m

m
od

at
in

g 
th

em
.



30
A

C
T

IV
IT

Y
S

T
U

D
E

N
T

F
A

C
U

LT
Y

 &
G

R
A

D
U

A
T

E
 S

T
U

D
E

N
T

S
A

D
M

IN
IS

T
R

A
T

IO
N

 &
S

U
P

P
LY

 P
E

R
S

O
N

N
E

L 
N

O
N

-H
U

M
A

N
S

ch
ed

ul
ed

N
on

-s
ch

ed
ul

ed
S

ch
ed

ul
ed

N
on

-s
ch

ed
ul

ed

S
P

A
C

E
 F

U
N

C
T

IO
N

4

S
1

S
4

jp
F

1
In

st
ru

ct
io

n
S

2
s6

F
2

F
7

0S
3

F
3

R
es

ea
rc

h
F

4
0A

2

S
7

A
4

R
es

id
en

tia
l

0F
10

A
 3

A
-8

1S
S

89

s5
 S

12
R

ec
re

at
io

na
l

S
10

*S
13

S
11

 S
14

S
15

A
-1

0 
0A

-6
ad

m
in

is
tr

at
io

n 
/P

ub
lic

F
5

A
54

11
0A

7
S

er
vi

ce

S
to

ra
ge

N
1

N
2 

ls
E

qu
ip

m
en

t H
ou

si
ng

N
3 

N

D
ea

d 
S

pa
ce

O
N

E

F
8 

F
11

A
-9

)t
he

r
F

9-
 F

13
A

-1
1

F
14

A
-1

2
F

12
 A

-1
0

T
ra

ns
po

rt
at

io
n

S
18

S
16

04
51

7
S

19

F
ig

ur
e 

1.
8:

 A
et

na
:)

, a
sa

rli
ca

tio
n

4 5

A
n 

ap
pr

oa
ch

 to
no

n-
sc

he
du

le
d 

ac
tiv

iti
es

S
ch

ed
ul

ed
 a

ct
iv

iti
es

 s
uc

h 
as

 a
tte

nd
an

ce
 a

t c
la

ss
es

an
d 

te
ac

hi
ng

 la
bs

 h
av

e 
be

en
 p

la
ce

d 
un

de
r

so
m

e
de

gr
ee

 o
f c

on
tr

ol
 p

er
ha

ps
, d

ue
 to

a 
si

m
pl

e 
ne

ed
 to

en
su

re
 th

at
 s

tu
de

nt
s 

on
 o

ne
 h

an
d 

an
d 

pr
of

es
so

rs
,

do
ct

or
s 

an
d 

ot
he

r 
pr

of
es

si
on

al
s 

w
ho

se
rv

e 
th

em
on

 th
e 

ot
he

r 
kn

ow
 w

he
n 

an
d 

w
he

re
 th

ey
 c

an
 fi

nd
ea

ch
 o

th
er

. T
he

 n
ee

d 
to

 s
ch

ed
ul

e 
ha

s 
ge

ne
ra

te
d

th
e 

da
ta

 o
n 

w
hi

ch
 m

os
t c

la
ss

ro
om

 u
til

iz
at

io
n

st
ud

ie
s 

ar
e 

ba
se

d.
 O

th
er

 a
ct

iv
iti

es
 w

hi
ch

co
ns

um
e

la
rg

e 
bl

oc
ks

 o
f s

pa
ce

, h
ow

ev
er

,
ar

e 
ill

 u
nd

er
st

oo
d

an
d 

th
er

ef
or

e 
fr

eq
ue

nt
ly

 ig
no

re
d.

 B
ec

au
se

th
ey

ar
e 

no
t s

ch
ed

ul
ed

, t
he

y 
ar

e 
on

ly
 o

bs
er

ve
d

in
fr

eq
ue

nt
ly

 a
nd

 w
ith

 d
iff

ic
ul

ty
. T

hi
s

pr
oj

ec
t's

ai
m

 h
as

 b
ee

n 
to

 d
ev

el
op

an
 in

st
ru

m
en

t f
or

co
lle

ct
io

n 
of

 d
at

a 
on

 a
ct

iv
iti

es
 o

f a
n 

un
sc

he
du

le
d

na
tu

re
.

F
ou

r 
ki

nd
s 

of
 d

at
a 

co
lle

ct
io

n 
in

st
ru

m
en

ts
w

er
e

co
ns

id
er

ed
 fo

r 
us

e 
in

 th
is

 u
nd

er
ta

ki
ng

:

P
er

io
di

c 
tr

af
fic

 o
r 

oc
cu

pa
nt

 c
ou

nt
s 

w
hi

ch
re

ly
 o

n
a

co
lle

ct
or

 w
ho

 k
ee

ps
 w

at
ch

at
a 

bu
ild

in
g

en
tr

an
ce

 o
r 

in
 a

 p
re

sc
rib

ed
ro

om
, r

ec
or

di
ng



pe
op

le
 p

as
si

ng
 o

r 
oc

cu
pa

nt
s 

du
rin

g
or

 a
t t

he
 e

nd
of

 r
eg

ul
ar

 ti
m

e 
in

te
rv

al
s

U
no

bt
ru

si
ve

 m
ec

ha
ni

ca
l

co
un

te
rs

 a
cc

om
pl

is
hi

ng
th

e 
sa

m
e 

pu
rp

os
e 

(e
g,

a 
hi

dd
en

 p
ho

to
el

ec
tr

ic
 c

el
l)

'S
ec

on
da

ry
 in

di
ca

to
rs

 s
uc

h
as

 fl
ow

 o
f d

irt
y 

tr
ay

s
in

 th
e 

ca
fe

te
ria

, c
ig

ar
et

te
bu

tts
 in

 th
e 

lib
ra

ry
lo

bb
y,

 o
r 

th
e 

vo
lu

m
e 

of
w

at
er

 u
se

d 
pe

r 
un

it 
tim

e
in

 th
e 

do
rm

s2
2

,4
 d

ia
ry

 o
r 

tim
e 

bu
dg

et
2d

om
pl

et
ed

by
 a

 s
am

pl
e 

of
in

di
vi

du
al

s 
dr

aw
n 

fr
om

 th
e

un
iv

er
si

ty
 p

op
ul

at
io

n
its

el
f.

T
he

 o
bj

ec
tiv

e 
w

as
 to

 ta
ke

a 
sy

st
em

at
ic

 a
pp

ro
ac

h
to

 d
at

a 
on

 s
pa

ce
-u

si
ng

 a
ct

iv
iti

es
. I

n 
vi

ew
of

 th
is

ob
je

ct
iv

e
it

qu
ic

kl
y 

be
ca

m
e 

ap
pa

re
nt

 th
at

a
24

-h
ou

r 
di

ar
y 

re
pr

es
en

te
d 

th
e

on
ly

 in
st

ru
m

en
t

th
at

 w
o.

_ 
Id

 a
cc

ou
nt

 fo
r 

al
l t

he
ac

tiv
iti

es
 in

 w
hi

ch
th

e 
re

sp
on

de
nt

s
en

ga
ge

. I
n 

fa
ct

, o
nl

y 
by

 u
si

ng
su

ch
 a

n 
in

st
ru

m
en

t c
ou

ld
a 

si
m

ul
ta

ne
ou

s 
at

te
m

pt
be

 m
ad

e 
to

 a
cc

ou
nt

 fo
r 

al
l

hu
m

an
 u

se
s 

of
 a

ll
ro

om
 s

pa
ce

, t
o 

de
te

rm
in

e 
pe

ak
le

ve
ls

 o
f

ac
tiv

ity
 b

y 
ty

pe
 o

f
sp

ac
e,

 a
nd

 to
 r

el
at

e 
ac

tiv
ity

da
ta

 to
 th

e 
id

en
tif

yi
ng

at
tr

ib
ut

es
 o

f t
he

re
sp

on
de

nt
s.

 O
pp

os
in

g 
us

e 
of

 th
e 

di
ar

y
w

er
e 

la
ck

of
 e

xp
er

ie
nc

e 
an

d 
lit

er
at

ur
e

re
ga

rd
in

g 
di

ar
ie

s,
 th

e
po

ss
ib

ili
ty

 th
at

 d
iff

ic
ul

ty
in

fil
lin

g 
ou

t t
he

in
st

ru
m

en
t w

ou
ld

 d
am

ag
e 

th
e

qu
al

ity
 o

f r
es

po
ns

e,
an

d 
th

e 
po

ss
ib

le
 h

ig
h

co
st

 o
f c

ae
ct

in
g 

an
d

pr
oc

es
si

ng
 th

e 
da

ta
. N

ev
er

th
el

es
s,

in
 th

e 
in

te
re

st
of

 e
xp

lo
rin

g 
th

e
us

e 
of

 a
 n

ew
 a

nd
 p

ro
m

is
in

g
in

st
ru

m
en

t, 
th

e 
di

ar
y 

id
ea

w
as

 d
ev

el
op

ed
 a

nd
te

st
ed

.

F
ol

lo
w

in
g 

ar
e 

so
m

e 
pr

ac
tic

al
us

es
 fo

r 
th

e 
da

ta
co

lle
ct

ed
 b

y 
th

e 
di

ar
y:

"T
o 

pr
ov

id
e 

an
 a

id
 in

 s
ch

ed
ul

in
g.

In
fo

rm
at

io
n

pr
ov

id
ed

 fr
om

 d
ia

rie
s

ca
n 

pr
ov

id
e 

a 
fe

ed
-b

ac
k

lo
op

 b
y 

w
hi

ch
 to

m
ea

su
re

 th
e 

ef
fe

ct
s 

of
 s

ch
ed

ul
e

ch
an

ge
s 

on
 n

on
-s

ch
ed

ul
ed

ac
tiv

ity
 le

ve
ls

 a
nd

 th
e

us
e 

of
 n

on
-c

la
ss

 r
oo

m
s.

T
o 

pr
ov

id
e 

a 
gu

id
e

to
 b

ui
ld

in
g 

pl
an

ne
rs

. S
in

ce
 th

e
di

ar
y 

sh
ou

ld
 in

cr
ea

se
 th

e
qu

al
ity

 a
nd

 c
ov

er
ag

e 
of

fig
ur

es
 o

n 
sp

ac
e

us
es

, s
ta

te
m

en
ts

 o
f s

pa
ce

 n
ee

ds
sh

ou
ld

 a
tta

in
 g

re
at

er
 p

re
ci

si
on

.
A

s 
ne

w
 s

pa
ce

 is
cr

ea
te

d 
(b

ui
lt)

, a
ct

iv
ity

 a
nd

sp
ac

e 
us

e 
pa

tte
rn

s
sh

ou
ld

 a
lte

r.
 D

id
 th

ey
ac

co
rd

in
g 

to
 e

xp
ec

ta
tio

ns
?

W
ha

t a
ct

iv
iti

es
 in

 w
hi

ch
ty

pe
s 

of
 s

pa
ce

 d
im

in
is

he
d

an
d 

w
hi

ch
 in

cr
ea

se
d?

 T
es

tin
g

th
e 

va
lid

ity
 o

f p
as

t
de

ci
si

on
s 

in
 th

is
w

ay
 c

an
 im

pr
ov

e 
cu

rr
en

t o
ne

s.
"T

o 
te

st
 v

al
id

ity
 o

f c
ap

ita
l

bu
dg

et
in

g 
fo

rm
ul

a
st

an
da

rd
s 

of
 s

pa
ce

 q
ua

nt
ity

pe
r 

un
it 

of
 a

ct
iv

ity
.

F
or

 in
st

an
ce

, s
tu

de
nt

un
io

n,
 s

tu
dy

ca
rr

el
s,

ba
th

ro
om

s 
an

d 
lib

ra
ry

 n
ee

ds
ar

e 
af

fe
ct

ed
 b

y
31

ch
an

gi
ng

 e
nr

ol
lm

en
ts

,
bu

t h
ow

 m
uc

h?
If

sp
ec

ia
l-u

se
 s

pa
ce

 is
 n

ot
 s

uf
fic

ie
nt

to
 a

cc
om

m
od

at
e

th
e 

cu
rr

en
t l

ev
el

 o
f

an
 a

ct
iv

ity
, t

o 
w

ha
t t

yp
e 

of
sp

ac
e 

(a
nd

 w
he

re
) 

do
es

 th
e 

st
ud

en
t's

vo
lit

io
n 

ta
ke

hi
m

?

T
o 

te
st

 th
e 

ef
fe

ct
s

on
 a

ct
iv

ity
 p

at
te

rn
s 

of
 c

ha
ng

es
in

 p
ol

ic
y 

su
ch

as
 a

lte
ra

tio
n 

of
 te

ac
hi

ng
 m

et
ho

ds
,

ca
m

pu
s 

re
si

de
nc

e 
re

qu
ire

m
en

ts
,

lib
ra

ry
 o

r 
st

or
e

ho
ur

s.

'T
o 

m
ea

su
re

 th
e 

de
gr

ee
of

 d
ep

en
de

nc
e 

of
th

e
in

st
itu

tio
n 

up
on

 th
e

su
rr

ou
nd

in
g 

co
m

m
un

ity
.

A
ny

 ti
m

e 
no

t s
pe

nt
on

 th
e 

ca
m

pu
s 

is
 g

en
er

al
ly

22
F

or
 a

 d
is

cu
ss

io
n 

of
 m

et
ho

do
lo

gy
 a

nd
ex

am
pl

es
 s

ee
 E

ug
en

e 
J.

W
eb

b,
 D

on
al

d 
T

. C
am

be
ll,

 R
ic

ha
rd

 D
.

S
ch

w
ar

tz
 a

nd
 L

ee
S

ec
hr

es
t. 

U
no

bt
ru

si
ve

 M
ea

su
re

s:
 N

on
re

ac
tiv

e
R

es
ea

rc
h 

in
 th

e
S

oc
ia

l S
ci

en
ce

s 
(C

hi
ca

go
: R

an
d 

M
cN

al
ly

 a
nd

C
om

pa
ny

, 1
96

6)
.

23
T

he
 T

im
e 

B
ud

ge
t c

on
ce

pt
 w

as
 b

as
ed

on
 m

at
er

ia
l f

ou
nd

 in
 P

. A
.

S
or

ok
in

 a
nd

 C
la

re
nc

e 
O

. B
ur

ge
r,

T
im

e 
B

ud
ge

ts
 o

f H
um

an
B

eh
av

io
r,

 (
C

am
br

id
ge

, M
as

s.
: H

ar
va

rd
U

ni
ve

rs
ity

 P
re

ss
, 1

93
9)

.
O

ur
 r

ea
so

ns
 fo

r 
no

t g
oi

ng
 fu

rt
he

r
w

ith
 it

 a
re

 d
is

cu
ss

ed
 in

 th
e

m
an

ua
l o

n 
ac

tiv
iti

es
 d

at
a 

co
lle

ct
io

n
al

so
 g

en
er

at
ed

 b
y 

th
is

pr
oj

ec
t.



32
 s

pe
nt

 in
 c

on
su

m
in

g 
th

e 
se

rv
ic

es
 o

f t
he

 c
om

m
un

ity
an

d 
pr

iv
at

el
y-

ow
ne

d 
fa

ci
lit

ie
s.

T
o 

va
lid

at
e 

th
e 

da
ta

 g
at

he
re

d 
w

ith
 th

e
di

ar
y,

 it
 is

ad
vi

sa
bl

e 
to

 c
on

du
ct

 p
ar

al
le

l s
tu

di
es

 u
si

ng
tr

af
fic

co
un

ts
 o

r 
ot

he
r 

m
ea

su
re

s.
(W

hi
le

 p
la

nn
ed

,
un

fo
rt

un
at

el
y,

 th
is

 v
al

id
at

io
n 

w
as

 n
ot

 d
on

e 
in

su
pp

or
t o

f t
hi

s 
pr

oj
ec

t's
 d

ia
ry

ex
er

ci
se

.)
 T

he
co

m
bi

ne
d 

di
ar

ie
s 

yi
el

d 
m

ag
ni

tu
de

s 
re

pr
es

en
tin

g
th

e 
ag

gr
eg

at
e 

ho
ur

s 
oc

cu
pa

nt
s 

sp
en

t i
n 

a 
ro

om
du

rin
g 

a 
pe

rio
d 

of
 ti

m
e,

 th
e 

nu
m

be
r 

of
pe

op
le

 in
a 

ro
om

 a
t a

 g
iv

en
 ti

m
e,

 o
r

tr
af

fic
 p

as
t a

 p
oi

nt
. T

o
th

e 
ex

te
nt

 th
es

e 
fig

ur
es

 c
an

 b
e 

su
bs

ta
nt

ia
te

d
by

sp
ot

-c
he

ck
s 

ov
er

 ti
m

e,
 c

on
fid

en
ce

 in
 th

e 
va

lid
ity

of
 th

es
e 

da
ta

 is
 e

nh
an

ce
d.

A
ct

iv
iti

es
 a

na
ly

si
s

A
 g

en
er

al
 a

na
ly

si
s 

of
 th

e
di

st
rib

ut
io

n 
of

 s
tu

de
nt

tim
e 

is
 s

ho
w

n 
in

 F
ig

ur
el

.9
 g

en
er

al
ca

te
go

rie
s 

of

A
ca

de
m

ic
,

R
es

id
en

tia
l,

R
ec

re
at

io
na

l,
T

ra
ns

po
rt

at
io

n,
an

d
M

is
ce

lla
ne

ou
s

ar
e

su
m

m
ar

iz
ed

,
to

ge
th

er
w

ith
 d

et
ai

le
d

ac
tiv

iti
es

w
ith

in
 e

ac
h 

ca
te

go
ry

. T
he

 th
re

e
m

aj
or

 b
lo

ck
s 

of
tim

e 
oc

cu
r 

in
 s

le
ep

in
g 

(3
1.

4%
of

 to
ta

l t
im

e)
,

st
ud

y 
(1

6.
8%

) 
an

d 
le

ct
ur

e
(6

.8
%

).
 F

ig
ur

es
 1

.1
0

F
ig

ur
e 

1.
9:

 D
is

tr
ib

ut
io

n 
of

 S
tu

de
nt

 T
im

e 
as

S
um

m
ar

iz
ed

 fr
om

 D
ia

rie
s

A
C

T
IV

IT
Y

S
T

U
D

E
N

T
P

E
R

C
E

N
T

 O
F

H
O

U
R

S
T

O
T

A
L 

H
O

U
R

S
S

T
U

D
E

N
T

H
O

U
R

S
P

E
R

C
E

N
T

 O
F

T
O

T
A

L 
H

O
U

R
S

A
ca

de
m

ic
12

,4
41

.0
0

26
.0

0

Le
ct

ur
e

3,
27

0.
00

6.
82

La
bo

ra
to

ry
76

8.
00

1.
60

R
O

T
C

 D
ril

l
37

.0
0

0.
07

A
rt

 W
or

k 
R

eh
ea

rs
al

17
1.

00
0.

35

S
tu

dy
8,

04
3.

00
16

.7
8

C
ou

ns
el

le
d

15
2.

00
0.

31

R
es

id
en

tia
l

20
,0

28
.0

0
41

.8
0

S
le

ep
in

g
15

,0
59

.0
0

31
.4

1

E
at

in
g

2,
77

3.
00

5.
78

P
er

 H
yg

ie
ne

2,
19

6.
00

4.
58

R
ec

re
at

io
na

l
7,

99
3.

00
16

.6
0

R
ea

d/
H

ob
bi

es
2,

75
4.

00
5.

74

B
ul

l S
es

si
on

s
2,

12
7.

00
4.

43

S
po

rt
s

79
0.

00
1.

64

M
ov

ie
/G

am
e

69
2.

00
1.

44

W
or

k 
S

tu
de

nt
O

rg
an

iz
at

io
n

54
5.

00
1.

13

P
ar

ty
1,

08
5.

00
2.

26

T
ra

ns
po

rt
at

io
n

3,
49

8.
00

7.
30

W
al

k
1,

85
4.

00
3.

86

B
ic

yc
le

14
.0

0
0.

02

B
us

51
5.

00
1.

05

C
ar

1,
12

5.
00

2.
34

M
is

ce
lla

ne
ou

s
3,

97
2.

00
8.

30

W
ai

t
51

7.
00

1.
07

E
rr

an
d

87
4.

00
1.

82

P
ar

t T
im

e 
Jo

b
46

3.
00

0.
96

O
th

er
1,

60
4.

00
3.

34
O

th
er

 U
ns

pe
ci

fie
d

51
4.

00
1.

07

T
ot

al
47

,9
32

.0
0

10
0.

00
47

,9
32

.0
0

10
0.

00



M
ai

de
n*

Fi
gu

re
 1

.1
0:

D
is

tr
ib

ut
io

n 
of

 T
ot

e 
S

tu
de

nt
 T

im
e 

du
rin

g 
O

ne
W

ee
k

an
d 

1.
11

 s
ho

w
 th

e 
di

st
rib

ut
io

n
gr

ap
hi

ca
lly

 o
f

to
ta

l
st

ud
en

t
tim

e 
an

d 
of

 A
ca

de
m

ic
 ti

m
e

re
sp

ec
tiv

el
y.

A
ls

o 
of

 in
te

re
st

 is
 th

e
pa

tte
rn

 o
ve

r 
tim

e 
in

 w
hi

ch
th

es
e 

ac
tiv

iti
es

 a
re

 g
en

er
at

ed
. F

ig
ur

e
1.

12
 s

ho
w

s 
a

hi
st

og
ra

m
 o

f t
he

 n
um

be
rs

 o
f

st
ud

en
t h

ou
rs

ge
ne

ra
te

d 
in

 s
tu

dy
. T

he
 fi

rs
t c

ol
um

n
of

 fi
gu

re
s

33

Fi
gu

re
 1

.1
1:

D
is

tr
ib

ut
io

n 
of

 S
tu

de
nt

 T
im

e 
S

pe
nt

 in
 A

ca
de

m
ic

A
ct

iv
iti

es

sh
ow

s 
th

e 
ho

ur
 o

f t
he

 d
ay

 (
24

-h
ou

r
cl

oc
k)

; t
he

se
co

nd
 s

ho
w

s 
th

e 
nu

m
be

r 
of

st
ud

en
t h

ou
rs

re
co

rd
ed

 in
 s

tu
dy

 d
ur

in
g 

th
at

 ti
m

e
pe

rio
d.

 E
ac

h
"x

" 
de

no
te

s 
60

 m
in

ut
es

 o
f s

tu
dy

du
rin

g 
th

at
 ti

m
e

pe
rio

d.
 T

hi
s 

gr
ap

h 
is

a 
co

m
po

si
te

 o
f s

ev
er

al
 s

he
et

s
of

 c
om

pu
te

r 
pr

in
to

ut
. T

he
gr

ap
hs

 w
hi

ch
 fo

llo
w

 it
sh

ow
 th

e 
pr

in
to

ut
as

 it
is

 g
en

er
at

ed
 b

y 
th

e
co

m
pu

te
r 

an
d 

ar
e 

fo
r 

th
e 

ac
tiv

ity
 o

f l
ec

tu
re

.



XXXXXXXXXXXXXXXXXXX 05'61 00'8
XXXXXXXXXXXXXXX L9'41 00'L

'

XXXXXXXXXXXXXXX L941 00'9
XXXXXXXXXXX OSll 00'S.
XXXXXXXXXXX 00'11 00'4. 4 a XXXXXXXXXXXXXX 004'1 00.ia

xxxxxxxxxxxxxxxxxxxxx 05'I2 00.Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX CE.9E. 00'1

XXXXXXX'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L1'99 009Z
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxRxxxxxxxxxxxi7Xiacxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx LI101 00E?
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX LI'LI1 00*2e
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L9S91 00.1e
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 009SI oooe
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx LII 00'61

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 4.4.95 00'81
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L9'0£ 00L1

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX%XXXXXXXXXXXXXXXXXXXXXX ZY 00'91 0
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'e5 00'51 13

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'8E 00'41 o
'' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX C8'I5 00"£I e. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx osbsc ovzi c

1.0XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX C.8'1£ 00.11 0
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX LI'LL 00'01'

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'IC 00'6
XXXXXXXXXXXXXXXXXXXXXX OSee 00'9

XXXXXXXXXXXXXX LI'41 00
XXXXXXXXXXXX L9'11 00'9

' XXXXXXXX 05'L 00S
. XXXXXXXX CUL 00'4

XXXXXXXXX L9'9 00*.
. XXXXXXXXXXXXXXXXXXXX tsoz oz

XXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L9'54 00'1
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXNXXXXXXXXXXXXXX LICL 00hZ

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX C8'601 OCC
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX WM 00*ZZ
XXXXXXXxXXXXXXXXxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxXXXxxXxxXXXXXXXXXXXXXXXX EEssI Ovie
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx WOZ
XXXXXXxxXXXXXxxXXXXXXxXXXXXXxXXXxxXXxxXxxXXXXxxxxXxxxxxXXxxxxxxXxxXxxxxxXXXxXXXXxxxxxxxxXxXxxxxXXXXx WW1 00'51

XXXxXXXXXXXXXXXxxxXxXxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxXxXxXXxXXxXXxXxxxxxxXxx 009L 00'81
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 08/E UOLT

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L1'99 00'91
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX WES 00'SI

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX £8*E5 00'91
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'55 00'4.1 0

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX CE'SE 00ZI 13
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 05'4.9 wit 40)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx E8'05 00 .
01

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX OLE uo*6 1::

XXXXXXXXXXXXXXXXXXXXXX CEZZ 00d
' XXXXXXXXXXXXXX L9'El 00'L

XXXXX L9'4 00'9
. , XXXX Ll'h 00'5

XXXX 00'9 00.9
.

XXXXX 00'5' 00'1:
,:,.

, XXXXXXXXXXXXXXX £8.9I 00Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX C.8'99 00'1

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00IL 009Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX LI'66 00E2......_

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 05'9ZI 00'ZZ
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX S£991 00'1Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'991 00.0Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00LCI 00'61

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 00'99 00'81
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L1'99 00L1*

a

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxkxxxxxxxxxxxxxxxxxxxxxx 00'01,1 00'91
*XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX CE69 00'51

' XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX ££29 00'91 >
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX L9'44 004.1 0

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX LOU 00'21 '0
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 05'ZC 00II C

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 0019 0001 0
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 05'09 00'6 4G

XXXXXXXXXXXXXXXXXXXXXXXXX 00'5Z 00"9
.

..
. .

"XXXXXXXXX 05'4 001.. .
XXXXXX L9'5 00.9

.. ..
XXXXX 05'9 00'S'd

' XXX CE.C 00",. . . .
' XXXXXXXX LI'El 00'C.

'XXXXXXXXXXXXXXXXXXX 1161 00Z
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX C9'14 00'1.

xXXXXXxxXXXXXXXXXXXXXxxXXXXXXxXXXxXXXXXXXXXXxXxxxxXXXxxxXXXXxxXXXXX 05°L.9 0044

SVH-NVW tinoH

oots 06 -00 OL *04 '"Oi 04 OE AVONOW

Awls 133r0Vd 143 - tonoH A9 s31L1/1111v ca 03I0A30 S1l00H-N4'W 40 AllVI
.



444

YA

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXWXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxkxxxxxxxxxxxxxxxxxxxxxx
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXX

.

0

-

,

6

XXXXXXX

XXX
XXX

XXXXX
'XXXXXXXXX

XX

xx

'XXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX4

XXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
--.XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXX

'XXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XX X XXXX XXX XXX XX'

6

X

X

x

X
'

.
XXXXXXX

XXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXX

' xxxxxxxxxxXXxxxXXXxxxxxxxxxxxxxxxxxxxx

XXXXXXXXXXX
XXXX

0

..1,

I

0

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXX
XXXXXXX

XXXXXXXX
' XXXXXX

XXXXXXXX
' ' XXXXXXXXXXa- .

XXXXXXXXXXXXXXXXXXXXXXa
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX6

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXX XXX X XXX XXX XXX X XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX
xxxxxxxxxxxxxxxxxxxkxxxxxxxxxxxxxxxxxxxxxx

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
"XXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

/
.00010.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
xxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

0 X XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXxxxxxXxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

"XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
. a" xXXxxXxxxXxxxxxxxxxxxxxxxxx

EE'L01
LI'811
EEZZ1
05'9E1
L9'021
00"0L
ES147
LI*86
05EOT
EE'001
00'4L
E00E

05L
E8'I

EE1
00Z
05'E
00"/

EE64
EE6I
E8'5Z
LI'SE
/161.
E.8Z4
0055E
EE'4Z
L9IZ
CE'04
E854
E8'9E
00LZ
05'61
05LZ
05'8Z
LI'CI
L9'0I
05;4
05'1
00'1
00'1
LI°
L9.9
E8'II
E/52
00'WE
E0"1.5
05'L5
E849
L915
E£62
L95I
00Z01
06'04
49'91,
WIC
L9"82
L9I/
L9'1.4

/8.61
00'4
00'8
LI"?
LI*8
LI'01
11.9.1Z

EL
LI'L6
0550I
05"EEI
EE6ZI
EEL6
05'55
L1'9Z
E8'5E
LIEE
LIZ4
L9'95
WYE
/9E5
00.64
OVL2

00'EZ
00ZZ
00'IZ
000Z
00'61
00'81
00LI
00'91
00'51
00'41
00'51
00Z1
00.1I
00°01
00'6
00'8
00L
00'9
00'5
00'4
00'E
00Z
00'1
004Z
00EZ
00ZZ
00.1Z
00'0Z
00'61
00'01
00LI
00'91
00'51
00'41
00E1
00Z1
00Il
00'0i
00'6
00'8
00'L
00'9
00'5
00'4
00E
00Z
00'1
004Z
00"EZ
60'ZZ
00IZ
00'02
00'61
00.81
000LI
00'91
00'51
00'41
00.141
00'ZI
00'11
00'0I
00'0
00'8
00'L
00'9
00.5
00'4
00E
00Z"
00'1.
004Z
00'EZ
00"ZZ
001Z
000Z
00'61
00'81
00'Ll
00'91
00'51
00'41
00 EI
00'ZI
00'11
0001
00'6

0
0

0
12

0N

0
-o
U-



'
.

'
X

'
.

X
X
X

-
6

X
X
X
X
X
X

.
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

U
3
'
0

0
0
E
Z

£
E
 
E

0
0
Z
Z

0
5
'
9

O
V
I
Z

L
9
z
I

0
O
°
0
Z

L
9
.
1
1

0
0
"
6
1

e

X
X
X
X

E
E
i
s

0
0
'
8
1

a
X
X

L
9
.
1

0
0
'
L
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

L
1
.
9
I

0
0
.
9
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
 
-
L
9
.
4
7
e
 
-
o
o
-
s
t

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
 
.
E
I
P
L
L

0
0
"
4
/
1

-
"
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
.
6
1

0
0
"
E
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
-
 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

E
S
'
I
S

0
0
.
Z
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
.
1
9

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
 
X
X
X
X

X
X
X
X
X
X
X
X
X
X

£
£
 
9
9
 
0
0
 
0
1

-
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
X
X
x
x
x
X
X
x
X
X
X
x
x
x
x
X
X
x
x
X
x
X
X

L
I
*
Z
6
-
0
0
6
6

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

L
I
'
I
L

0
0
6
6

-
E
E
,
0

0
0
'
L

6

001
0
6

_
O
S

O
L

3
4
(
1
1
3
3
1

-

-

0
'
0

0
6
0

0
6
0

"-
-

.

6-

0
'
O

X
-

0
0
6
1

0
'
0

0
6
0

0
9
:

-

O
S

-

04
O
E

O
Z

O
I:

0
0
'
9

0
0
'
S

0
0
"
,

0
0
6
E

0
0
"
Z

0
0
.
1

0
0
.
4
a

N
V
W
 
8
1
1
0
H

A
v
a
S
3
D
i

.
.

0
'
1
0

0
0
 
*
E
2

L
9
.
0

0
0
.
Z
Z

E
C
"
;

0
0
6
I
?

19./..
00O

Z
0
0
.
0
1

0
0
.
6
1

0
0
'
9

0
0
.
9
1

L
1
'
4
7

0
0
.
L
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
 
O
S
U
 
0
0
'
9
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

E
E
O
'
S
?

0
0
'
S
1

46

'
-
-

-
- ---

'
X

'
X
X
X
X

- -- - 4-
X

X
X

 X
X

X
X

X
X
X
X
X
X
X
X
X
X
X

-
X
X
X
X
X
X

X
X
X
X

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
i
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
i
x
x
x
x
x
X
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x

E
8
.
6
9

0
0
6
4
/
1

-
E
8
'
9
4
/

0
0
i
l

0
0
'
0
6

0
0
Z
1

0
0
.
1
1

0
0
°
8
1
1
 
0
0
.
0
1

£
S
'
E
O
I
 
0
0
.
6

.
-

x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
X
X
X
x
x
x
x
x
X
X
X
X
0
X
X
X
X
x
X
X
X
X
X
X
-
-
L
I
°
2
9

.
'

46

-
a

.

'

-

a

-
-"a

a--
a

-
a-

_on
1M

r
O
S

-
0
4

O
E

Z
s

O
T

0
0
'
L

0
'
0

0
0
.
9

0
.
0

0
0
'
5

0 0
-0 0 4

0
"
0

0
0
°
E

0'0 O
I

-
 
0
°
0
-

0
0
4
Z

5
1
1
1
-
-
N
V
W
 
s
n
o
H

A
V
O
W
S

i
n
r
o
l
i
d
 
I
3
3
 
-
 
s
n
o
H
 
A
O
 
S
3
I
l
I
A
I
1
3
V
 
D
i
 
0
3
1
0
A
3
O
 
S
U
D
O
N
-
N
V
W
 
A
D
 
A
l
1
V
1

m
op! A

q sam
A

pov
pcnonao vrovq-uen Jo M

ei
arn6u



a
v
n
i
l
a
i

-

E
E
.
0

0
0
E
Z

X
X

L
9
I
 
-

0
0
°
2
2

X
X
X
X

0
0
6
1
2

X
X
X
X
X
X
X

L
I
L

0
0
'
0
2

X
X
X
X

O
S
/

0
0
.
6
1
1

X
X
 
W
I

0
0
'
9
1

X
E
E
.
1

0
0
%
.
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
.
9
1

0
0
.
9
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

E
G
"
Z
.
4
7

0
0
5
I

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
'
L
L

0
0
"
4
1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
E
l
l

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0
0
"
/
5

0
0
.
7
.
I

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

L
9
'
S
L

0
.
0
1
1

k
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

c
u
l
e
 
0
0
0
1

6
-------X

X
X

Y
000(X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
0
0
'
0
6

0
0
'
6

'

-
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

E
E
6
S
 
0
0
.
8

.

-

001
0
6

0
9

O
L

.

.
.

-09

.
.

.
.

.

.
.

.

.

.
.

.

.
.

.
.

.
L
I
.
0

0
0
"
/

.

0
.

.

-
-

-

--

0
'
0

0
9
0

0
.
0

0
C
i

0
.
0

0
.
0

0
.
0

04/
O
E

O
Z

01'

0
0
'
9

0
0
'
S

0
0
"
/

0
0
'
E

-
0
0
"
Z

0
0
.
1

0
0
'
W

S
b
H
N
V
W
 
v
n
i
a
l

A
v
o
s
d
n
i
u

X
E
E
.
1
-

0
0
.
E
2

X
0
0
.
1

0
0
"
Z
7
_

X
X

E
.
E
Z

0
0
'
1
2

X
X
X
X

0
0
"
4

0
0
'
0
Z

X
X
X
X
-
 
i
t
;

0
0
'
6
1

'
X
X

E
E
Z

0
0
'
8
1

X
X
X
X

0
5
"
,

0
0
"
/
A

0
0
"
Z
Z

0
0
6
9
1

0
0
.
5
.
1
1

E
V
9
6

0
0
'
4
7
1

E
E
'
6
E
 
'
0
0
'
1
E
1

L
9
'
8
8

£
9
.
1
.
1
1
 
0
0
I
I

L
9
'
S
I
I
 
0
0
.
0
1

L
I
"
,
0
1
 
0
0
'
6

L
I
4
9
 
0
0
.
8

0
0
i
.

0
.
0

0
0
.
9

0
'
0

0
0
S

0
.
0

0
0
1
,
,

0
.
0

0
0
'
E

0
'
0

0
0
Z

0
'
0

0
0
°
1

0
'
0

0
0
.
4
2

.
.

.
.

.
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

.
.

.
.

.
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

'

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

"X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
"X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

x
x
x
x
x
x
x
x
x
x
i
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
r
x
x
x
x

.
.

.
.

.
.

.
.

.
.

S
.

.
.

-

.
.

-

-
.

.
.

.

o
0

-

.
00

0
0

0
0

'

'0
0

0
'

-

0
0
1

0
6
"

0
9

O
L

-
0
Z

01-
-

A
V
O
S
3
1
4
0
3
M

1
3
3
r
O
l
i
d
 
1
1
3
 
-
 
W
I
O
H
 
A
9
 
S
i
l
l
1
A
1
1
3
V
 
0
1
 
0
3
1
0
A
3
0
 
W
I
O
H
-
N
V
W

J
O
 
A
1
1
1
1
1



T
A

LL
Y

 O
F

 M
A

N
-H

O
U

R
S

 D
E

V
O

T
E

D
 T

O
 A

C
T

IV
IT

IE
S

 B
Y

 H
O

U
R

 -
 E

F
L 

P
R

O
JE

C
T

F
R
I
D
A
Y

H
O
U
R
 
M
A
N
-
-
.
M
R
S

2
4
.
0
0

1
.
0
0

2
.
0
0
_

3
.
0
0

4
.
0
0

5
.
0
0

6
.
0
0

7
.
0
0

8
.
0
0

9
.
0
0

1
0
.
0
0

1
1
.
0
0

1
2
.
0
0

1
3
.
0
0

1
4
.
0
0

1
5
.
0
0

1
6
.
0
0

1
7
.
0
0

1
8
.
0
0

1
9
.
0
0

20
.0

0
2
1
.
0
0

2
2
.
0
0

2
3
.
0
0

0
.
5
0

0
.
9

1
.
0
0
f
 
X

0
.
0

0
.
0

0
.
0

0
.
0

b.
()

LE
C

T
U

R
E

10
20

80
90

_ 
_1

00
_

X

5
7
.
0
0

1
0
2
.
3
3

9
4
.
8
3

8
.
8
.
8
3

7
2
.
6
7

2
9
;
1
7

4
9
.
3
3

2
0
.
1
7

1
2
.
6
7

0
.
6
7

0
.
5
0

.
1
.
5
0

2
.
0
0

2
.
5
0

1
.
0
0

0
.
6
7

S
A
T
U
R
D
A
Y

H
O
U
R

N
-
H
R
S

.
a

_
.

e
.

-
e

e .

x
x
x
x
x
x
x
x
x
x
x
x
k
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

.
.

-
.

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
.
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
k
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
k
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
.

.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
i

.
.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
.

.
.

.
.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
.

.
.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

.
.

.
.

.
.

.

X
X
X
X
X
X
X
X
X
X
X
X
X

.
.

.
.

.
.

X
.

.
.

.
.

X
.

.
.

.
.

_

X
X

.

X
X

X
X

.
4

X X
.

.
.

.
.

1
0

20
50

-
A
O

.
T
O

...
-_

__

44
'

8
0

.
9
0

1
0
0

2
4
.
0
0

0
.
0

.
.

.
.

.
.

.

1
.
0
0

0
,
0

A
_

P
.

O
.

0
.
_

V
'

1

2
.
0
0
-

0
.
0

.
-

,

-

.
.

.
.

.
.

.
.

3
.
0
0

.
0.

0
a

2.
_

11
1.

,
2

2
1

4
.
0
0

0
,
0

.
o

o
o

o
,
.

5
.
0
0

0
.
0

_
9

_
_
_
_
_
_
-
_
_
_

_
4
1

6
.
0
0

0
.
0

.
.

.
.

4
.

_
7
.
0
0

.
0
.
1
7
.
_
_

.
_

.
.
.

_
.

_

8
.
0
0

2
6
.
1
7

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

_
_
9
.
0
0
-
.
5
0
.
8
3
 
_
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

.

1
0
.
0
0

4
2
.
8
3

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

.

1
1
.
6
0

3
1
.
8
3

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

,
*

t
.

.

1
2
.
0
0

2
0
.
6
7

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
.

.
.

.
.

1
3
.
0
0

3
.
1
7

X
X
X

9
I
P

e
.

1
4
.
0
0

4
.
8
3

X
X
X
X
X

.
.

.
.

1
5
.
0
0
.
_
 
3
.
3
3

X
X
X

a
.

!
l
e

e
I

1
6
.
0
0

3
.
8
3

X
X
X
X

.
.

.
.

,
.

.
.

.
.

17
.0

0
1.

17
X

.
._

.
.

1
8
.
0
0

.
0
.
0

.
.

1
9
.
0
0

0
.
0

.
.

.
4
1

.
-

_

2
0
.
0
0

0
.
0

.
.

.
.

.
 
-

2
1
.
0
0

0
,
0

0
_
_
_
 
*

.

2
2
.
0
0

0
.
0

.
.

.
.

2
3
.
0
0

0
.
0

.
.

A
P-



T
A
L
L
Y
 
O
F
 
M
A
N
H
O
O
R
S
 
D
E
V
O
T
E
D
 
T
O
 
A
C
T
I
V
I
T
I
E
S

B
Y
 
H
O
U
R

E
F
L
 
P
R
O
J
E
C
T

L
E
C
T
U
R
E

S
U
N
D
A
Y

1
0

-
-

2
0

3
0

4
0

5
0

6
0

7
0
.

8
0

9
0

1
0
0

H
O
U
R
 
M
A
N
-
H
R
S

2
4
.
0
0

0
.
0

a
.

.
.

1
.
0
0

0
.
0

.
.

2
.
0
0

0
.
0
 
,
-
.

.
.

3
.
0
0

0
.
0

.
.

4
.
0
0

0
.
0

.
.

5
.
0
0

0
.
0

6
.
0
0

0
.
0

.
.

7
.
0
0

D
.
0

R
.
0
0

2
.
6
7

X
X
X

g
.

1
9
.
0
0

3
.
0
0

X
X
X

1
0
.
0
0

3
.
5
0

X
X
X

.

1
1
.
0
0

,
-
3
.
8
3

X
X
X
X

.
.

1
2
.
0
0

3
,
3
3

X
X
X

.
.

1
3
.
0
0

0
.
5
0

X
.

.
.

.
1
4
.
0
0

0
.
0

4
.

_
.

,
1,

a
1
5
.
0
0

0
.
0

.
.

.
1
6
.
0
0

0
.
0

.
4

1
7
.
0
0

0
.
0

4
b

.
1
8
.
0
0

0
.
5
0

X
.

.
1
9
.
0
0

0
.
5
0

X
.

.
.

.
?
0
.
0
0

0
.
8
3

X
.

.
2
1
.
0
0

0
.
1
7

.
2
2
.
0
0

1
.
0
0

X
.

.
2
3
.
0
0

0
.
8
3

X
.

.
o

F
ig

ur
e 

1.
14

 is
 a

n 
ov

er
la

y 
to

 th
e 

ca
m

pu
s

m
ap

 o
f

D
uk

e 
an

d 
sh

ow
s 

th
e 

tr
af

fic
 g

en
er

at
ed

 b
y 

st
ud

en
ts

as
 th

ey
 m

ov
ed

 fr
om

 b
ui

ld
in

g 
to

 b
ui

ld
in

g 
du

rin
g

th
e 

w
ee

k.
 S

in
ce

 th
e 

re
co

rd
s 

in
 th

e 
di

ar
y 

ar
e

re
co

rd
ed

 s
eq

ue
nt

ia
lly

, t
rip

s 
fr

om
 b

ui
ld

in
g 

to
bu

ild
in

g 
ca

n 
be

 tr
ac

ed
 a

nd
 s

um
m

ar
iz

ed
. T

he
ac

tu
al

 p
at

hs
 o

r 
ro

ut
es

 ta
ke

n 
by

 th
e 

st
ud

en
ts

ar
e

no
t s

ho
w

n;
 s

tr
ai

gh
t l

in
es

 b
et

w
ee

n 
fa

ci
lit

ie
s 

ar
e

sh
ow

n.
 T

he
 w

id
th

 o
f t

he
 b

an
d 

is
 p

ro
po

rt
io

na
l t

o
th

e 
vo

lu
m

e 
of

 tr
af

fic
. F

ig
ur

e 
1.

15
 is

 a
no

th
er

ov
er

la
y 

to
 th

e 
m

ap
 a

nd
 s

ho
w

s 
th

e 
re

la
tiv

e 
tim

e
sp

en
t i

n 
ea

ch
 b

ui
ld

in
g.

 T
he

 a
re

a 
of

 th
e 

ci
rc

le
 is

pr
op

or
tio

na
l t

o 
th

e 
to

ta
l s

tu
de

nt
 ti

m
e 

sp
en

t i
n

th
at

 fa
ci

lit
y.

T
he

se
 p

lo
ts

 w
er

e 
pr

od
uc

ed
 b

y 
a 

m
ec

ha
ni

ca
l

pl
ot

te
r

(C
al

C
om

p)
dr

iv
en

by
a

co
m

pu
te

r
ge

ne
ra

te
d 

m
ag

ne
tic

 ta
pe

. T
ha

t t
ap

e 
w

as
 g

en
er

at
ed

by
 p

ro
ce

ss
in

g 
th

e 
di

ar
y 

ta
pe

 a
nd

 s
um

m
ar

iz
in

g
tr

ip
s 

an
d 

tim
e 

sp
en

t i
n 

th
e 

va
rio

us
 b

ui
ld

in
gs

.









\_\

k A

! .

, , 1,

)('' /%

! ,

. \

t,

; ., \ - r ,L 1 ,, ,e
s / /

,,,x

! ' -X! %,

i'
,. ,'

, ./, k / \

,:,

1. .4e //
1 \ "' /'! '.. ! e-!, 1/ 7,...e.

.4; .,' ''''.1., ''........,,,......,,,_, 1.,:''''

74 ',1'. c,-,..
; , .

/ 1
\ : // 1

\ i \
k

1

i

f/ ' 4, \ % ''''''... '. . : ..... '. ..,... . .' 0'
l

I \
st,

(-7.
4.

24 (

C

0,A

WA

rJ





P
ro

gr
am

 o
bj

ec
tiv

e
T

he
 p

ur
po

se
 o

f p
la

nn
in

g 
is

 to
 d

et
er

m
in

e 
th

e 
m

os
t

ap
pr

op
ria

te
 c

ou
rs

e 
of

 a
ct

io
ns

 w
hi

ch
 w

ill
 m

os
t

ne
ar

ly
 a

ch
ie

ve
 a

se
t o

f o
bj

ec
tiv

es
 w

ith
 th

e
re

so
ur

ce
s

av
ai

la
bl

e.
It

is
as

su
m

ed
th

at
th

e
pl

an
ni

ng
 p

ro
ce

ss
 is

 r
at

io
na

l a
nd

 c
on

si
st

s 
of

 s
ev

er
al

st
ep

s.
 T

he
se

 s
te

ps
 a

re
 n

ot
 a

lw
ay

s 
cl

ea
rly

 d
ef

in
ed

:
pl

an
ni

ng
 fu

nc
tio

ns
 o

fte
n 

ov
er

la
p;

 in
fo

rm
at

io
n 

is
fe

d 
ba

ck
 d

ur
in

g 
th

e 
pr

oc
es

s 
an

d 
m

ay
 r

eq
ui

re
re

vi
ew

an
d

re
pe

tit
io

n
of

ea
rli

er
st

ep
s.

 T
he

su
gg

es
te

d 
pr

oc
es

s 
is

 d
es

cr
ib

ed
 in

 F
ig

ur
e 

1.
3 

an
d

co
ns

is
ts

 o
f t

he
 fo

llo
w

in
g 

st
ep

s:

D
ef

in
iti

on
 o

f G
oa

ls

C
ol

le
ct

io
n 

of
 F

ac
ts

 &
 P

ol
ic

ie
s

A
na

ly
si

s 
of

 F
ac

ts
 &

 P
ol

ic
ie

s

P
ro

je
ct

io
n 

of
 p

ol
ic

ie
s 

an
d 

si
gn

ifi
ca

nt
 p

la
nn

in
g

da
ta

S
yn

th
es

es
 o

f t
he

 in
fo

rm
at

io
n 

in
to

 a
lte

rn
at

iv
e

pl
an

s 
of

 a
ct

io
n

E
va

lu
at

io
n 

of
 th

e 
A

lte
rn

at
iv

e 
P

la
ns

S
el

ec
tio

n 
of

 a
 P

la
n

Im
pl

em
en

ta
tio

n 
of

 th
at

 P
la

n

La
rg

e 
vo

lu
m

es
 o

f d
at

a 
ar

e 
in

vo
lv

ed
in

 m
os

t
pl

an
ni

ng
 p

ro
bl

em
s.

 M
an

y 
ra

m
ifi

ca
tio

ns
 r

es
ul

t
fr

om
 th

e 
us

e 
of

 th
at

 m
as

s 
of

 d
at

a.
 T

he
re

fo
re

, i
t i

s
of

te
n 

de
si

ra
bl

e 
to

 s
tu

dy
 a

lte
rn

at
iv

e 
co

ur
se

s 
of

ac
tio

n 
be

fo
re

 s
el

ec
tin

g 
on

e 
co

ur
se

 to
 im

pl
em

en
t.

C
om

pu
te

rs
ca

n
ha

nd
le

va
st

qu
an

tit
ie

s
of

in
fo

rm
at

io
n 

sw
ift

ly
 a

nd
 a

cc
ur

at
el

y 
an

d 
ca

n 
en

ab
le

th
e 

pl
an

ne
r 

to
 in

ve
st

ig
at

e 
m

or
e 

al
te

rn
at

iv
e 

pl
an

s
th

an
 o

th
er

 m
ea

ns
 p

re
se

nt
ly

 p
er

m
it.

T
he

 m
et

ho
d 

su
gg

es
te

d 
he

re
 p

ro
po

se
s 

to
 e

va
lu

at
e

al
te

rn
at

iv
e 

pl
an

s 
w

hi
ch

 m
ig

ht
 b

e 
pr

op
os

tJ
 d

ur
in

g
th

e 
pl

an
ni

ng
 p

ro
ce

ss
. T

o 
be

 u
se

fu
l t

o 
th

e 
ca

m
pu

s
pl

an
ne

r,
ev

al
ua

tio
n

te
ch

ni
qu

es
 m

us
t

pr
ov

id
e

in
fo

rm
at

io
n 

ab
ou

t t
he

 b
en

ef
its

, c
os

ts
 a

nd
 ti

m
in

g
im

pl
ie

d 
in

 th
e 

ac
tio

ns
 s

pe
ci

fie
d 

by
 a

 p
la

n.
 It

 is
de

si
ra

bl
e,

 th
en

, t
o 

si
m

ul
at

e 
th

e 
ex

ec
ut

io
n 

of
 th

es
e

ac
tio

ns
 a

nd
 to

 o
bs

er
ve

 th
e 

pr
ob

ab
le

 r
es

ul
ts

 b
ef

or
e

ch
oo

si
ng

 o
ne

 p
la

n 
ov

er
 a

no
th

er
. T

he
 c

lo
se

r
si

m
ul

at
io

n 
ca

n 
be

 m
ad

e 
to

 r
ep

re
se

nt
 th

e 
-t

io
ns

of
 th

e 
re

al
 w

or
ld

, t
he

 g
re

at
er

 c
on

fid
er

it-
e 

th
e

pl
an

ne
r 

ca
n 

ha
ve

 in
 th

e 
ev

al
ua

tio
n 

in
fo

rm
at

io
n.

M
or

eo
ve

r,
 if

 s
ev

er
al

 p
la

ns
 c

an
 b

e 
si

m
ul

at
ed

 in
 a

sh
or

t p
er

io
d 

of
 ti

m
e 

an
d 

th
e 

re
su

lts
 d

ea
rly

di
sp

la
ye

d,
 th

e 
pl

an
ne

r 
ha

s 
im

pr
ov

ed
 th

e 
ba

si
s 

fo
r

se
le

ct
in

g 
co

ur
se

s 
of

 a
ct

io
n.

 It
 is

 fo
r 

th
is

 r
ea

so
n,

ra
pi

d,
 r

ep
et

iti
ve

 s
im

ul
at

io
n 

of
 a

lte
rn

at
iv

e 
pl

an
s

in
vo

lv
in

g
la

rg
e

qu
an

tit
ie

s
of

 d
at

a,
 th

at
 th

e
co

m
pu

te
r 

be
co

m
es

 a
n 

im
po

rt
an

t p
la

nn
in

g 
to

ol
.

T
he

fo
llo

w
in

g
se

ct
io

n
ex

pl
ai

ns
a

pr
op

os
ed

m
et

ho
d 

w
hi

ch
 im

pl
em

en
ts

 th
e 

ev
al

ua
tio

n 
pr

oc
es

s
th

ro
ug

h 
th

e 
us

e 
of

 a
 c

om
pu

te
r 

pr
og

ra
m

.

T
hi

s 
co

m
pu

te
r 

pr
og

ra
m

 s
ys

te
m

 a
cc

ep
ts

 d
at

a
w

hi
ch

 d
es

cr
ib

es
 th

e 
in

st
itu

tio
n 

in
 te

rm
s 

of
 it

s
ac

tiv
iti

es
 a

nd
 s

pa
ce

 r
el

at
io

ns
hi

ps
, s

im
ul

at
es

 th
e

gr
ow

th
 o

f t
he

 a
ct

iv
iti

es
 o

ve
r 

a 
sp

ec
ifi

ed
 p

er
io

d 
of

tim
e 

an
d 

di
sp

la
ys

 th
e 

ef
fe

ct
s 

ac
hi

ev
ed

 b
y 

th
e 

us
e

of
 a

lte
rn

at
iv

e 
ac

tio
ns

 to
 a

cc
om

m
od

at
e 

an
d 

fo
st

er
th

e 
gr

ow
th

.

G
ro

w
in

g 
ac

tiv
iti

es
 p

ro
du

ce
 p

re
ss

ur
es

 u
po

n 
sp

ac
e

to
 w

hi
ch

 th
ey

 a
re

 a
ss

ig
ne

d 
an

d 
th

e 
pl

an
ne

r 
m

us
t

ac
t

w
is

el
y

to
al

le
vi

at
e

su
ch

pr
es

su
re

s.
 T

he
in

st
itu

tio
n

ca
n

bu
ild

ne
w

sp
ac

e,
im

pr
ov

e
ex

is
tin

g
sp

ac
e,

re
as

si
gn

sp
ac

e
to

di
ffe

re
nt

ac
tiv

iti
es

 o
r 

de
m

ol
is

h 
sp

ac
e 

co
m

pl
et

el
y.

 O
ve

r 
a

pe
rio

d 
of

 y
ea

rs
, t

he
re

 m
ay

 b
e 

m
an

y 
al

te
rn

at
iv

e
se

ts
 o

f a
ct

io
ns

 w
hi

ch
 th

e 
in

st
itu

tio
n 

m
ay

 ta
ke

 to
al

le
vi

at
e 

pr
es

su
re

s 
on

 s
pa

ce
. D

ev
el

op
m

en
t o

f t
hi

s
co

m
pu

te
r 

pr
og

ra
m

 is
 d

ire
ct

ed
 to

w
ar

d 
pl

an
ni

ng

45



46
th

at
 s

eq
ue

nc
e 

of
 a

ct
io

ns
 w

hi
ch

en
ab

le
s 

th
e

in
st

itu
tio

n
to

em
pl

oy
its

re
so

ur
ce

s
m

os
t

ef
fe

ct
iv

el
y.

 T
he

 p
ro

gr
am

 b
rin

gs
to

ge
th

er
 th

e
in

fo
rm

at
io

n
ge

ne
ra

te
d

th
ro

ug
h

fa
ct

fin
di

ng
an

al
ys

is
 a

nd
 p

ro
je

ct
io

n 
of

re
so

ur
ce

s 
pe

rf
or

m
ed

ea
rli

er
 in

 th
e 

pl
an

ni
ng

pr
oc

es
s.

 In
pu

t i
nf

or
m

at
io

n
co

ns
is

ts
 o

f d
at

a 
ab

ou
t a

ct
iv

iti
es

,
sp

ac
e,

 m
on

ey
an

d 
th

e
ch

ar
ac

te
ris

tic
s 

w
hi

ch
 d

es
cr

ib
e 

th
ei

r
re

la
tio

ns
hi

ps
.

T
he

 p
ro

gr
am

 p
ro

je
ct

s 
th

e 
qu

an
tit

ie
s

of
 a

ct
iv

iti
es

ov
er

 a
 p

er
io

d 
of

 ti
m

e,
 a

nd
 th

e 
pr

es
su

re
s

on
 s

pa
ce

an
d 

co
nd

iti
on

s 
of

 th
e 

in
te

ra
ct

iv
ity

re
la

tio
ns

hi
ps

ar
e 

re
po

rt
ed

 to
 th

e 
pl

an
ne

r.
 A

 d
ia

lo
gu

e 
id

ea
lly

ta
ke

s 
pl

ac
e 

be
tw

ee
n 

th
e

pr
og

ra
m

 a
nd

 th
e'

pl
an

ne
r,

in
th

at
 th

e 
la

tte
r 

re
sp

on
ds

 to
 th

e
pr

es
su

re
s

de
sc

rib
ed

 b
y 

th
e 

pr
og

ra
m

 b
y 

sp
ec

ify
in

g
w

hi
ch

ac
tio

ns
 h

e 
th

in
ks

 a
re

 a
pp

ro
pr

ia
te

to
 e

xe
cu

te
.

C
on

st
ra

in
ts

 h
av

in
g 

be
en

 p
la

ce
d

on
 th

es
e 

ac
tio

ns
,

th
e 

pr
og

ra
m

 e
xe

cu
te

s 
th

e 
ac

tio
ns

an
d 

re
po

rt
s 

th
e

re
su

lti
ng

 c
ha

ng
es

 in
th

e 
us

e 
of

 in
st

itu
tio

na
l

re
so

ur
ce

s.

In
pu

t d
at

a
In

 th
e 

fir
st

 p
ha

se
 o

f t
he

ev
al

ua
tio

n 
pr

og
ra

m
,

va
rio

us
 p

la
nn

in
g 

da
ta

ar
e 

su
pp

lie
d 

as
 in

pu
t. 

T
hi

s
se

ct
io

n 
ou

tli
ne

s 
th

e 
ba

si
c 

da
ta

re
qu

ire
m

en
ts

 to
de

sc
rib

e 
th

e 
in

st
itu

tio
na

l
re

so
ur

ce
s 

in
 te

rm
s 

of
ac

tiv
iti

es
, s

pa
ce

 a
nd

 m
on

ey
.

C
yc

le
: T

he
 b

as
ic

 ti
m

e 
pe

rio
d

fo
r 

si
m

ul
at

io
n 

is
ca

lle
d 

a 
cy

cl
e 

he
re

. T
he

 c
yc

le
m

ay
 b

e 
de

fin
ed

 fo
r

th
e 

co
nv

en
ie

nc
e 

of
 th

e 
in

st
itu

tio
na

l
pl

an
ne

r 
an

d
m

os
t o

fte
n 

w
ill

 c
or

re
sp

on
d

to
 th

e 
bu

dg
et

in
g

pe
rio

d.

M
on

ey
: F

or
 e

ac
h

pl
an

ni
ng

 c
yc

le
 w

hi
ch

 th
e

in
st

itu
tio

n 
w

is
he

s 
to

 s
tu

dy
, c

ap
ita

l f
un

ds
av

ai
la

bl
e

fo
r 

-t
he

 c
on

st
ru

ct
io

n
ar

e 
pr

ov
id

ed
as

in
pu

t.
A

dd
iti

on
al

ly
, u

ni
t c

os
ts

pe
r 

sq
ua

re
 fo

ot
 fo

r
m

ai
nt

en
an

ce
, r

en
ov

at
io

n 
an

d
ne

w
 c

on
st

ru
ct

io
n

ar
e 

en
te

re
d 

by
 s

pa
ce

 ty
pe

 fo
r 

ea
ch

 c
yc

le
 u

nd
er

in
ve

st
ig

at
io

n.
 L

at
er

 in
 th

e
pr

og
ra

m
 m

ai
nt

en
an

ce
co

st
s 

fo
r 

ea
ch

 e
xi

st
in

g 
sp

ac
e 

ty
pe

ar
e 

ca
lc

ul
at

ed
.

S
pa

ce
s 

th
at

 a
re

 r
en

ov
at

ed
ar

e 
co

st
ed

 a
t t

he
 u

ni
t

co
st

 p
ro

vi
de

d 
he

re
; n

ew
 s

pa
ce

 is
 e

st
im

at
ed

at
 th

e
un

it 
co

ns
tr

uc
tio

n 
co

st
 p

ro
vi

de
d

he
re

.

A
ct

iv
iti

es
: A

ct
iv

iti
es

 a
re

 d
ef

in
ed

as
 th

os
e 

hu
m

an
or

 m
ec

ha
ni

ca
l f

un
ct

io
ns

 w
hi

ch
 g

en
er

at
e 

ne
ed

s 
fo

r
sp

ac
e.

 E
xa

m
pl

es
 o

f a
ct

iv
iti

es
 a

re
: H

um
an

iti
es

Le
ct

ur
e,

S
ci

en
ce

La
bo

ra
to

ry
,

E
ng

in
ee

rin
g

R
es

ea
rc

h,
R

es
id

en
tia

l,
S

tu
dy

,
G

en
er

al
A

dm
in

is
tr

at
io

n,
 A

ux
ili

ar
y 

E
nt

er
pr

is
es

or
 P

ub
lic

A
ct

iv
iti

es
. E

ac
h 

of
 th

e 
ac

tiv
iti

es
de

fin
ed

 in
 th

e
in

st
itu

tio
n

is
 n

am
ed

 a
nd

a 
qu

an
tit

y 
of

 th
at

ac
tiv

ity
 is

 in
pu

t d
at

a 
at

 th
e 

ba
se

 p
oi

nt
in

 ti
m

e 
fo

r
pl

an
ni

ng
. T

he
 m

ax
im

um
 u

til
iz

at
io

n,
m

in
im

um
ut

ili
za

tio
n 

an
d 

ut
ili

za
tio

n 
at

 b
as

e
tim

e,
 a

re
 g

iv
en

.
Q

ua
nt

iti
es

 o
f a

ct
iv

iti
es

m
ay

 b
e 

m
ea

su
re

d 
in

nu
m

be
rs

 o
f p

eo
pl

e,
 h

ou
rs

 o
f

ac
tiv

ity
, r

es
ea

rc
h

un
its

 o
r 

ot
he

r 
un

its
 o

f
m

ea
su

re
 a

pp
ro

pr
ia

te
 to

th
at

 a
ct

iv
ity

. U
til

iz
at

io
n 

is
a 

re
la

tio
ns

hi
p 

of
 th

e
qu

an
tit

y 
of

 a
ct

iv
ity

 to
 th

e 
qu

an
tit

y
of

 s
pa

ce
as

si
gn

ed
 to

it.
 T

he
 m

in
im

um
an

d 
m

ax
im

um
ut

ili
za

tio
ns

ar
e

co
ns

tr
ai

nt
s

im
po

se
d 

by
 th

e
pl

an
ne

r 
an

d 
ar

e 
th

e 
bo

un
ds

 w
ith

in
w

hi
ch

 th
e

pr
og

ra
m

 s
ee

ks
 to

 m
ai

nt
ai

n 
th

e 
re

la
tio

ns
hi

p 
of

ac
tiv

ity
 a

nd
 s

pa
ce

. T
he

 b
as

e
ut

ili
za

tio
n 

is
 th

e
cu

rr
en

t e
st

im
at

e 
or

 th
e 

kn
ow

n 
ut

ili
za

tio
n

at
 th

e
st

ar
tin

g 
po

in
t o

f t
he

 s
tu

dy
. A

gr
ow

th
 r

at
io

 is
as

so
ci

at
ed

 w
ith

 e
ac

h 
ac

tiv
ity

fr
om

 w
hi

ch
 th

e
qu

an
tit

y 
of

 th
at

 a
ct

iv
ity

ca
n 

be
 c

al
cu

la
te

d 
at

fu
tu

re
cy

cl
es

. T
he

se
 g

ro
w

th
ra

tio
s

ar
e 

st
ep

fu
nc

tio
ns

 a
nd

 a
re

 s
up

pl
ie

d
as

 in
pu

t d
at

a.



S
pa

ce
A

ss
ig

nm
en

ts
: T

he
 c

am
pu

s
is

zo
ne

d
ge

og
ra

ph
ic

al
ly

 a
nd

 e
ac

h 
zo

ne
 is

 n
um

be
re

d 
fo

r
id

en
tif

ic
at

io
n.

 W
ith

in
 e

ac
h 

zo
ne

, s
pa

ce
 is

 a
ss

ig
ne

d
to

 th
e 

ac
tiv

iti
es

 w
hi

ch
 o

cc
ur

 in
 th

at
 z

on
e.

 S
pa

ce
 is

as
si

gn
ed

 b
y 

sp
ac

e 
ty

pe
 a

nd
 q

ua
nt

ity
. A

 n
et

 to
gr

os
s 

ra
tio

 p
er

m
its

 th
e 

ne
t a

re
a 

to
 b

e 
tr

an
sf

or
m

ed
to

 g
ro

ss
 a

re
a 

as
si

gn
ed

 to
 th

at
 a

ct
iv

ity
.

Z
on

e 
D

en
si

ty
: F

or
 e

ac
h 

zo
ne

 id
en

tif
ie

d 
on

 th
e

ca
m

pu
s 

th
e 

m
ax

im
um

 s
pa

ce
 p

er
m

itt
ed

 to
 b

e
co

ns
tr

uc
te

d 
in

 th
at

 z
on

e 
is

 p
ro

vi
de

d 
as

 in
pu

t. 
T

he
am

ou
nt

 o
f v

ac
an

t (
un

as
si

gn
ed

 s
pa

ce
) 

by
 s

pa
ce

ty
pe

 in
 e

ac
h 

zo
ne

 is
 a

ls
o 

in
pu

t i
nf

or
m

at
io

n.

In
te

rz
on

e 
D

is
ta

nc
es

: D
is

ta
nc

e,
 a

s 
us

ed
 in

 th
is

pr
og

ra
m

, m
ay

 b
e 

ei
th

er
 d

is
ta

nc
e 

m
ea

su
re

d 
in

lin
ea

r
fe

et
be

tw
ee

n
ce

nt
er

s 
of

 a
ct

iv
iti

es
of

ge
og

ra
ph

ic
zo

ne
s 

or
 tr

av
el

 ti
m

e
in

m
in

ut
es

be
tw

ee
n 

th
e 

sa
m

e 
ce

nt
er

s 
of

 a
ct

iv
ity

.

In
te

ra
ct

iv
ity

 A
ffi

ni
ty

: A
ffi

ni
ty

 h
er

e 
is

 d
es

cr
ib

ed
as

th
e 

at
tr

ac
tio

n 
or

 r
ep

ul
si

on
 b

et
w

ee
n 

on
e

ac
tiv

ity
 a

nd
 a

no
th

er
 a

ct
iv

ity
. T

he
 d

ef
in

iti
on

 o
f

ac
tiv

iti
es

 m
us

t b
e 

ap
pr

op
ria

te
 to

 th
e 

in
st

itu
tio

n
be

in
g 

st
ud

ie
d.

 In
 g

en
er

al
, a

ct
iv

iti
es

 m
ay

 r
an

ge
fr

om
le

ct
ur

e,
la

bo
ra

to
ry

 a
nd

 o
th

er
 r

eg
ul

ar
y

sc
he

du
le

d 
ac

ad
em

ic
 a

ct
iv

iti
es

, t
o 

su
ch

 a
ct

iv
iti

es
 a

s
re

cr
ea

tio
n,

di
ni

ng
,

ea
tin

g
an

d
co

m
m

un
ity

ac
tiv

iti
es

. A
t t

hi
s 

po
in

t, 
ha

rd
 d

at
a 

on
 a

ffi
ni

ty
re

la
tio

ns
hi

p 
m

ay
 b

e 
di

ffi
cu

lt 
to

 a
cq

ui
re

. O
ne

so
ur

ce
 o

f a
ca

de
m

ic
 in

te
r-

re
la

tio
ns

hi
p 

ca
n 

be
ob

ta
in

ed
 fr

om
 th

e 
nu

m
be

r 
of

 c
re

di
t h

ou
rs

 o
r

co
nt

ac
t h

ou
rs

 o
f i

ns
tr

uc
tio

n 
pr

ov
id

ed
 b

y 
on

e
ac

tiv
ity

 to
 e

ac
h 

of
 th

e 
ot

he
r 

ac
ad

em
ic

 a
ct

iv
iti

es
.

O
th

er
 v

al
ue

s 
ca

n 
be

 o
bt

ai
ne

d 
by

 s
ur

ve
yi

ng
 th

e
ho

ur
s 

va
rio

us
 k

in
ds

 o
f s

tu
de

nt
s,

 fa
cu

lty
 a

nd
 s

ta
ff

sp
en

d 
in

 th
e 

us
e 

of
 v

ar
io

us
 fa

ci
lit

ie
s,

 s
uc

h 
as

 th
e

lib
ra

ry
, s

tu
de

nt
 u

ni
on

 a
nd

 d
or

m
ito

rie
s.

 F
ur

th
er

in
ve

st
ig

at
io

n 
to

 d
ef

in
e 

af
fin

iti
es

 c
ou

ld
 in

vo
lv

e
st

ud
ie

s 
of

 in
te

rd
ep

ar
tm

en
ta

l r
es

ea
rc

h 
or

 jo
in

t u
se

of
 v

ar
io

us
 s

pa
ce

 ty
pe

s,
 o

r 
pe

rh
ap

s 
th

e 
de

pa
rt

m
en

t
or

 a
dm

in
is

tr
at

iv
e 

de
si

re
s 

fo
r 

on
e 

ac
tiv

ity
 to

 b
e

as
so

ci
at

ed
 w

ith
 a

no
th

er
 a

ct
iv

ity
.

M
ea

su
re

 o
f E

ffe
ct

iv
en

es
s:

 T
he

 m
ea

su
re

 s
ug

ge
st

ed
he

re
 is

 o
ne

 in
di

ca
tio

n 
of

 th
e 

to
ta

l e
ffe

ct
iv

en
es

s 
of

a 
pl

an
 in

 u
si

ng
 in

st
itu

tio
na

l r
es

ou
rc

es
. I

t i
s 

th
is

m
ea

su
re

 o
f e

ffe
ct

iv
en

es
s 

w
hi

ch
 th

e 
pl

an
ne

r 
an

d
ad

m
in

is
tr

at
or

 a
tte

m
pt

 to
 o

pt
im

iz
e 

th
ro

ug
h 

th
e

ex
ec

ut
io

n 
of

 p
ro

pe
r 

ac
tio

ns
 o

ve
r 

tim
e.

 C
ur

re
nt

ly
th

er
e 

ar
e 

th
re

e 
co

ns
id

er
at

io
ns

 in
vo

lv
ed

 in
 th

is
m

ea
su

re
.

A
ss

ig
nm

en
t o

f s
pa

ce
 to

 a
ct

iv
iti

es
 in

 z
on

es
 in

 o
rd

er
 4

7
to

 b
es

t s
at

is
fy

 in
te

ra
ct

iv
ity

 a
ffi

ni
ty

. T
he

 o
bj

ec
tiv

e
is

 to
 a

ss
ig

n 
sp

ac
e 

to
 a

ct
iv

iti
es

, s
uc

h 
th

at
 th

e
di

st
an

ce
s 

be
tw

ee
n 

ac
tiv

iti
es

 h
av

in
g 

hi
gh

 a
ffi

ni
tie

s
to

 o
ne

 a
no

th
er

 a
re

 m
in

im
um

. C
on

ve
rs

el
y,

 th
os

e
ac

tiv
iti

es
 w

hi
ch

 h
av

e 
lo

w
 o

r 
ev

en
 n

eg
at

iv
e 

af
fin

ity
to

 o
ne

 a
no

th
er

, s
ha

ll 
be

 lo
ca

te
d 

as
 s

ep
ar

at
e 

fr
om

on
e 

an
ot

he
r 

as
 is

 p
ra

ct
ic

ab
le

.

M
ai

nt
ai

ni
ng

 o
f d

es
ire

d 
de

ns
ity

 le
ve

ls
 w

ith
in

 z
on

es
by

 z
on

e 
ty

pe
. D

es
ire

d 
de

ns
ity

 is
 e

xp
re

ss
ed

as
 a

pe
rc

en
t o

f m
ax

im
um

 a
llo

w
ab

le
 d

en
si

ty
 w

ith
in

 a
zo

ne
. C

on
tr

ol
 o

f d
en

si
ty

 w
ill

 in
cr

ea
se

 th
e 

m
ea

su
re

of
 e

ffe
ct

iv
en

es
s.

 C
on

si
de

rin
g 

de
ns

ity
 le

ve
ls

 b
y

zo
ne

 ty
pe

 e
nh

an
ce

s 
th

e 
fle

xi
bi

lit
y 

of
 th

e 
m

ea
su

re
of

 e
ffe

ct
iv

en
es

s 
by

 p
er

m
itt

in
g 

th
e 

pl
an

ne
r 

to
sp

ec
ify

 a
 g

iv
en

 z
on

e 
ty

pe
 a

s 
m

or
e 

se
ns

iti
ve

 to
de

ns
ity

 c
on

si
de

ra
tio

n 
or

 c
ro

w
di

ng
 th

an
 a

no
th

er
zo

ne
 ty

pe
. Z

on
es

 m
ay

 c
ur

re
nt

ly
 b

e 
sp

ec
ifi

ed
 a

s
ce

nt
ra

l, 
se

co
nd

ar
y 

or
 r

em
ot

e.
 T

he
 d

ef
in

iti
on

 o
f

ce
nt

ra
l, 

se
co

nd
ar

y 
an

d 
re

m
ot

e 
m

ay
 b

e 
ta

ilo
re

d 
to

th
e 

pl
an

ni
ng

 g
oa

ls
. T

he
y 

ne
ed

 n
ot

 n
ec

es
sa

ril
y

sp
ec

ify
 g

eo
gr

ap
hi

c 
lo

ca
tio

n,
 b

ut
 m

ay
 b

e 
us

ed
 to

de
fin

e 
zo

ne
s 

by
 b

ui
ld

in
g 

de
ns

ity
. F

or
 e

xa
m

pl
e,

ce
nt

ra
l c

ou
ld

 b
e 

ta
ke

n 
to

 m
ea

n 
th

e 
zo

ne
 in

 w
hi

ch
it

is
 d

es
ira

bl
e 

th
at

 th
er

e 
be

 a
 g

re
at

er
 b

ui
ld

in
g



de
ns

ity
 th

an
 in

 a
ny

 o
th

er
 z

on
e 

or
 c

la
ss

of
 z

on
es

.
S

ec
on

da
ry

 m
ig

ht
 b

e 
ta

ke
n 

to
 m

ea
n 

th
os

e 
zo

ne
s

in

w
hi

ch
 it

 is
 m

or
e 

de
si

ra
bl

e 
to

 h
av

e 
sp

ar
se

bu
ild

in
g

de
ns

ity
. T

hi
rd

ly
, r

em
ot

e 
m

ig
ht

 b
e 

de
fin

ed
 a

s
th

os
e 

zo
ne

s 
in

 w
hi

ch
 th

er
e 

is
 p

re
se

nt
ly

 li
ttl

e
(o

r 
it

is
 d

ee
m

ed
 d

es
ira

bl
e 

th
at

 th
er

e 
be

 li
ttl

e)
bu

ild
in

g
de

ns
ity

. I
n 

es
se

nc
e,

 th
er

e 
ar

e 
si

m
pl

y 
th

re
e 

re
la

tiv
e

de
ns

iti
es

, o
ne

 o
f w

hi
ch

 s
ho

ul
d 

be
 a

ss
ig

ne
d 

to
 e

ac
h

zo
ne

.

*C
on

tr
ol

 o
f u

til
iz

at
io

n 
fo

r 
a 

gi
ve

n 
ac

tiv
ity

 a
s

re
la

te
d 

to
 th

e 
sp

ac
e 

oc
cu

pi
ed

 b
y 

th
at

 a
ct

iv
ity

w
ith

in
 th

e 
zo

ne
 b

y 
zo

ne
 ty

pe
. A

 c
rit

er
io

n 
fo

r
re

al
iz

in
g 

th
e 

pl
an

 w
hi

ch
 is

 c
on

si
de

re
d 

id
ea

l i
s 

to
ha

ve
 th

e 
sp

ac
e 

ne
ed

s 
of

 e
ac

h 
ac

tiv
ity

 s
at

is
fie

d
I

th
ro

ug
ho

ut
 th

e 
ru

n.
 T

he
 d

eg
re

e 
to

 w
hi

ch
 th

e
ex

ec
ut

io
n 

of
 p

ro
je

ct
s 

sa
tis

fie
s 

th
es

e 
re

qu
ire

m
en

ts
is

 s
co

re
d 

by
 th

e 
m

ea
su

re
 o

f e
ffe

ct
iv

en
es

s.

P
ro

gr
am

 p
ro

ce
du

re
O

ne
 o

f t
he

 o
bj

ec
tiv

es
 in

 th
e 

us
e 

of
 th

is
 p

ro
gr

am
 is

to
 d

em
on

st
ra

te
 th

e 
di

al
og

ue
 w

hi
ch

 is
 p

os
si

bl
e

be
tw

ee
n 

pl
an

ne
r 

an
d 

co
m

pu
te

r.
 It

 is
 n

ot
 in

te
nd

ed
th

at
 a

ny
 c

om
pu

te
r 

pr
og

ra
m

 c
an

 o
r 

sh
ou

ld
 m

ak
e

de
ci

si
on

s 
w

hi
ch

 a
re

 u
nr

el
at

ed
 to

 th
e 

re
al

ity
 o

f t
he

ca
m

pu
s 

si
tu

at
io

n.
 T

he
 r

ol
e 

of
 th

is
 c

om
pu

te
r

pr
og

ra
m

 o
r 

ot
he

rs
 li

ke
 it

 is
 to

 d
is

pl
ay

 th
e 

st
at

us
of

th
e 

ca
m

pu
s 

ac
tiv

ity
-s

pa
ce

-m
on

ey
re

la
tio

ns
hi

ps
an

d 
th

e 
re

su
lts

 o
r 

im
pl

ic
at

io
ns

 o
f t

ak
in

g 
va

rio
us

ac
tio

ns
 w

hi
ch

 th
e 

pl
an

ne
r 

m
ay

 p
ro

po
se

 in
 o

rd
er

to
as

si
st

th
e

de
ci

si
on

m
ak

in
g 

pr
oc

es
s.

 T
he

ap
pr

oa
ch

 h
as

 b
ee

n 
to

 s
im

ul
at

e 
th

e 
gr

ow
th

 o
f

ac
tiv

iti
es

 th
ro

ug
h 

a 
gi

ve
n 

nu
m

be
r 

of
 c

yc
le

s.
 T

he
gr

ow
th

 o
f t

he
se

 a
ct

iv
iti

es
 p

ro
du

ce
s 

pr
es

su
re

s 
on

th
e 

re
so

ur
ce

s 
of

 s
pa

ce
 a

nd
 m

on
ey

. T
he

 p
la

nn
er

de
si

gn
s 

pr
oj

ec
ts

, c
on

si
st

in
g 

of
 v

ar
io

us
 s

et
s 

of
ac

tio
ns

, t
o 

al
le

vi
at

e 
th

es
e 

pr
es

su
re

s.
 T

he
se

 p
ro

je
ct

s
ar

e 
pr

ov
id

ed
 a

s 
da

ta
 a

nd
 to

ge
th

er
de

sc
rib

e 
a 

pl
an

of
 a

ct
io

n.
 T

he
 p

ro
gr

am
 is

 r
un

 in
 o

rd
er

 to
 s

im
ul

at
e

th
e 

ex
ec

ut
io

n 
of

 th
e 

ac
tio

ns
 a

nd
 p

ro
je

ct
s,

 to
 n

ot
e

th
e 

co
ns

um
pt

io
n 

of
 r

es
ou

rc
es

 a
nd

 th
e 

re
su

lti
ng

ef
fe

ct
s 

on
 th

e 
m

ea
su

re
 o

f e
ffe

ct
iv

en
es

s.

If 
th

e 
ac

tio
ns

 ta
ke

n 
in

 o
re

 s
eq

ue
nc

e 
fo

r 
a 

gi
ve

n
pl

an
 d

o 
no

t c
om

pl
et

el
y 

sa
tis

fy
 th

e 
pl

an
ne

r,
 h

e
m

ay
 d

es
ig

n 
al

te
rn

at
e 

pl
an

s 
co

ns
is

tin
g 

of
di

ffe
re

nt
se

ts
 o

f p
ro

je
ct

s.
 T

he
 o

bj
ec

tiv
e 

of
 s

uc
h 

se
qu

en
tia

l
st

ud
ie

s 
is

 to
 fi

nd
 w

hi
ch

 s
et

 o
f p

ro
je

ct
s 

ex
ec

ut
ed

 in
w

hi
ch

 o
rd

er
 p

ro
du

ce
s 

th
e 

gr
ea

te
st

 in
cr

ea
se

 in
ef

fe
ct

iv
en

es
s 

pe
r 

do
lla

r 
ex

pe
nd

ed
.

S
am

pl
e 

ou
tp

ut
T

he
se

 c
om

m
en

ts
 r

ef
er

 to
 s

am
pl

e 
ou

tp
ut

 w
hi

ch
fo

llo
w

s.

S
pa

ce
 A

ss
ig

nm
en

ts
: E

ac
h 

ac
tiv

ity
 is

 id
en

tif
ie

d 
In

an
 in

de
x 

nu
m

be
r 

an
d 

a 
na

m
e

su
ch

 a
s 

hu
m

an
iti

es
le

ct
ur

e,
 h

um
an

iti
es

 la
b,

 h
um

an
iti

es
 o

ffi
ci

ng
 a

r.
d

re
se

ar
ch

, e
tc

. T
he

 z
on

e 
is

 id
en

tif
ie

d 
by

 n
um

be
r

w
ith

in
 w

hi
ch

 th
e 

sp
ac

e 
is

 a
ss

ig
ne

d.
 E

ac
h 

ty
pE

. 0
sp

ac
e 

as
si

gn
ed

 is
 id

en
tif

ie
d 

by
 a

co
de

 n
um

be
r 

an
d

na
m

e,
 s

uc
h 

as
 c

la
ss

(f
or

 c
la

ss
ro

om
),

 g
en

er
al

su
pp

or
t, 

la
b,

 s
pe

ci
al

, o
ffi

ce
, e

tc
. T

he
 n

et
 s

qu
ar

e
fe

et
 a

ss
ig

ne
d 

to
 th

at
 a

ct
iv

ity
 in

 th
at

 z
on

e 
by

 s
pa

ce
ty

pe
is

no
te

d.
In

se
ve

ra
l

in
st

an
ce

s,
m

ul
tip

le

en
tr

ie
s 

fo
r 

a 
sp

ac
e 

ty
pe

 w
ith

in
 a

 z
on

e 
to

 th
e 

sa
m

e
ac

tiv
ity

 c
an

 b
e 

no
te

d;
 th

is
 m

ul
tip

le
 a

ss
ig

nm
en

t
re

su
lts

 fr
om

 s
um

m
ar

iz
in

g 
ar

ea
s 

fr
om

 d
iff

er
en

t
bu

ild
in

gs
 w

ith
in

 th
at

 s
am

e 
zo

ne
.

S
um

m
ar

y 
of

 T
ot

al
 S

pa
ce

 a
ss

ig
ne

d 
to

 a
n

ac
tiv

ity

by
 s

pa
ce

 ty
pe

: F
ro

m
 th

e 
m

an
y 

sp
ac

e
as

si
gn

m
en

ts

to
 a

ct
iv

iti
es

 n
ot

ed
 a

bo
ve

, a
 s

um
m

ar
y

ta
bl

e 
is

ge
ne

ra
te

d 
sh

ow
in

g 
fo

r 
ea

ch
 a

ct
iv

ity
 th

e
to

ta
l

sp
ac

e 
as

si
gn

ed
 to

 th
at

ac
tiv

ity
 b

y 
sp

ac
e 

ty
pe

s.
su

ch
 a

s 
cl

as
sr

oo
m

, l
ab

, o
ffi

ce
, s

tu
dy

, e
tc

.

t f



ln
te

rz
on

ed
 d

is
ta

nc
es

: T
he

 n
um

be
rs

 b
en

ea
th

 th
e

tit
le

s 
"O

F
" 

an
d 

"T
O

" 
in

di
ca

te
 th

e 
di

st
an

ce
s 

fr
om

a 
zo

ne
 to

 e
ac

h 
of

 th
e 

ot
he

r 
zo

ne
s.

 In
 th

e 
fir

st
co

lu
m

n,
 th

e 
di

st
an

ce
 fr

om
 z

on
e 

1 
to

 z
on

e 
2 

is
53

8 
un

its
. T

he
 u

ni
ts

 in
 th

is
 c

as
e 

w
er

e 
ta

ke
n 

as
st

ra
ig

ht
 li

ne
 li

ne
ar

 fe
et

. T
he

 in
tr

az
on

e 
di

st
an

ce
 it

w
ill

 b
e 

no
te

d 
is

 a
lw

ay
s 

1.
 A

n 
av

er
ag

e 
w

al
ki

ng
di

st
an

ce
 w

ith
in

 th
at

 z
on

e 
co

ul
d 

be
 e

nt
er

ed
in

st
ea

d.
 T

he
 d

is
ta

nc
e 

fr
om

 z
on

e 
1 

to
 z

on
e 

11
 is

2,
36

6 
fe

et
.

In
te

ra
ct

iv
ity

 a
ffi

ni
tie

s:
 T

he
 v

al
ue

s 
su

gg
es

te
d 

he
re

lie
 b

et
w

ee
n 

0 
an

d 
1.

 T
he

 a
ffi

ni
ty

 b
et

w
ee

n 
an

ac
tiv

ity
 a

nd
 it

se
lf 

is
 1

.

In
 th

e 
ex

am
pl

e,
 th

e 
af

fin
ity

 b
et

w
ee

n 
ac

tiv
ity

 1
an

d 
ac

tiv
ity

 1
6 

is
 .1

0.

G
ro

w
th

 r
at

io
s 

by
 c

yc
le

s:
 T

he
se

 r
at

io
s 

ar
e 

in
pu

t
da

ta
 a

nd
 a

re
 li

st
ed

 h
er

e 
fo

r 
ve

rif
ic

at
io

n.
 T

he
 r

at
io

s
sh

ow
n 

fo
r 

ea
ch

 c
yc

le
 a

re
 th

e 
gr

ow
th

 a
nt

ic
ip

at
ed

in
 r

el
at

io
n 

to
 th

e 
ba

se
 d

at
a 

at
 ti

m
e 

ze
ro

. T
hu

s,
hu

m
an

iti
es

 le
ct

ur
e 

is
 e

xp
ec

te
d 

to
 b

e 
10

%
 g

re
at

er
in

 c
yc

le
 1

 th
an

 a
t b

as
e 

tim
e,

 3
5%

 g
re

at
er

 in
 c

yc
le

2,
 a

nd
 6

5%
 g

re
at

er
 in

 c
yc

le
 3

.

U
til

iz
at

io
n

re
po

rt
: F

or
ea

ch
ac

tiv
ity

th
e

m
in

im
um

 a
nd

 m
ax

im
um

 u
til

iz
at

io
n 

lim
its

 a
re

lis
te

d,
 to

ge
th

er
 w

ith
 th

e 
cu

rr
en

t a
ct

iv
ity

 le
ve

l a
nd

th
e 

cu
rr

en
t u

til
iz

at
io

n.
 T

he
 to

ta
l a

re
a 

as
si

gn
ed

 to
th

e 
ac

tiv
ity

is
al

so
 li

st
ed

. A
s 

ba
se

 in
pu

t t
he

cu
rr

ec
t u

til
iz

at
io

n
is

gi
ve

n;
 u

si
ng

 th
at

 b
as

ic
ut

ili
za

tio
n,

 a
 r

el
at

io
ns

hi
p 

k-
; e

st
ab

lis
he

d 
be

tw
ee

n
ac

tiv
ity

 a
nd

 to
ta

l a
re

a 
w

hi
ch

 is
 u

se
d 

th
er

ea
fte

r 
to

ca
lc

ul
at

e 
th

e 
cu

rr
en

t u
til

iz
at

io
n.

S
qu

ar
e

fe
et

 a
ss

ig
ne

d 
by

 s
pa

ce
 ty

pe
 w

ith
in

zo
ne

: F
or

 e
ac

h 
zo

ne
 th

e 
ar

ea
 a

ss
ig

ne
d 

to
 a

ll
ac

tiv
iti

es
 is

 s
um

m
ar

iz
ed

 b
y 

sp
ac

e 
ty

pe
. A

 z
on

e
to

ta
l i

s 
gi

ve
n 

as
 is

 th
e 

m
ax

im
um

 a
re

a 
pe

rm
itt

ed
w

ith
in

 th
at

 z
on

e.

S
qu

ar
e 

fe
et

 o
f v

ac
an

t s
pa

ce
 b

y 
ty

pe
 w

ith
in

 z
on

e:
F

or
 e

ac
h 

zo
ne

 th
e 

ar
ea

 w
hi

ch
is

 v
ac

an
t o

r
un

as
si

gn
ed

 to
 a

n 
ac

tiv
ity

 is
 n

ot
ed

 b
y 

ki
nd

 o
f

sp
ac

e.
 A

 to
ta

l
i2

 g
iv

en
 fo

r 
ea

ch
 z

on
e,

 w
hi

ch
su

m
m

ar
iz

es
 a

ll 
ki

nd
s 

of
 s

pa
ce

 ty
pe

s.

M
ea

su
re

 o
f E

ffe
ct

iv
en

es
s 

fo
r 

a 
P

la
n 

an
d 

a 
C

yc
le

 o
f

In
ve

st
ig

at
io

n:
 T

he
 m

ea
su

re
 o

f e
ffe

ct
iv

en
es

s 
in

th
is

 e
xa

m
pl

e 
is

 5
9.

15
. A

t t
hi

s 
po

in
t, 

th
e 

m
ea

su
re

re
fle

ct
s 

th
e 

in
iti

al
 s

ta
tu

s 
of

 c
am

pu
s.

 It
is

 th
is

m
ea

su
re

 th
at

 w
e 

w
is

h 
to

 im
pr

ov
e 

th
ro

ug
h 

th
e 

us
e 

49
of

 o
ur

 r
es

ou
rc

es
 s

im
ul

at
ed

 to
 th

e 
ex

ec
ut

io
n 

of
pr

oj
ec

ts
.

P
la

n 
1,

 C
yc

le
 1

F
or

 th
is

 c
yc

le
, t

he
 fu

nd
s 

av
ai

la
bl

e 
fo

r 
co

nt
ru

ct
io

n
ar

e 
$1

0,
00

0,
00

0.
 T

he
 a

ct
iv

iti
es

 a
re

 n
ot

ed
 b

y
na

m
e 

an
d 

th
e 

le
ve

l o
f a

ct
iv

ity
.

In
 th

is
 c

as
e

H
um

an
iti

es
 L

ec
tu

re
is

 r
ep

re
se

nt
ed

 b
y 

20
,2

09
cl

oc
k 

ho
ur

s 
of

 in
st

ru
ct

io
n.

C
rit

ic
al

 a
ct

iv
iti

es
 (

ut
ili

za
tio

n)
: E

ac
h 

ac
tiv

ity
fo

r 
w

hi
ch

 th
e 

cu
rr

en
t u

til
iz

at
io

n 
lie

s 
ou

ts
id

e
th

e
bo

un
ds

of
m

ax
im

um
or

 m
in

im
um

ut
ili

za
tio

n,
 th

e 
fo

llo
w

in
g 

fa
ct

or
s 

ar
e 

lis
te

d:
ac

tiv
ity

 id
en

tif
ie

d 
by

 c
od

e 
an

d 
na

m
e,

 c
ur

re
nt

ut
ili

za
tio

n,
 m

ax
im

um
 u

til
iz

at
io

n,
 m

in
im

um
ut

ili
za

tio
n,

a
pr

io
rit

y
in

de
x,

 a
n 

ar
ea

 fo
r

m
in

im
um

 u
til

iz
at

io
n 

an
d 

an
 a

re
a 

fo
r 

m
ax

im
um

ut
ili

za
tio

n.

T
he

 p
rio

rit
y 

in
de

x
is

a 
co

m
po

si
te

 n
um

be
r

re
pr

es
en

tin
g 

1)
 th

e 
de

gr
ee

 to
 w

hi
ch

 th
e 

cu
rr

en
t

ut
ili

za
tio

n 
lie

s 
ou

ts
id

e 
th

e 
bo

un
ds

 s
pe

ci
fie

d 
by

th
e 

pl
an

ne
r 

an
d 

2)
 th

e 
am

ou
nt

 o
f a

ct
iv

ity



60 in
vo

lv
ed

. T
he

re
fo

re
, i

f t
w

o 
ac

tiv
iti

es
 e

xc
ee

d 
th

e
m

ax
im

um
 u

til
iz

at
io

n 
by

 th
e 

sa
m

e 
de

gr
ee

, t
he

ac
tiv

ity
 w

ith
 th

e 
gr

ea
te

r 
am

ou
nt

 o
f a

ct
iv

ity
w

ou
ld

 r
an

k 
hi

gh
er

 in
 p

rio
rit

y 
fo

r 
at

te
nt

io
n

th
an

 w
ou

ld
 th

e 
ot

he
r 

ac
tiv

ity
.

A
re

as
 a

re
ca

lc
ul

at
ed

an
d 

di
sp

la
ye

d 
w

hi
ch

 w
ou

ld
 b

e
re

qu
ire

d 
to

 b
rin

g 
th

e 
ut

ili
za

tio
n 

to
 a

 m
in

im
um

or
 to

 a
 m

ax
im

um
 le

ve
l f

or
 th

at
 a

ct
iv

ity
. T

he
pr

oj
ec

t t
o 

be
 d

es
cr

ib
ed

 o
r 

su
gg

es
te

d 
fo

r 
th

at
ac

tiv
ity

 p
ro

ba
bl

y 
lie

s 
so

m
ew

he
re

 b
et

w
ee

n 
th

es
e

tw
o 

ar
ea

s.

C
rit

ic
al

 A
ct

iv
iti

es
 (

N
o 

S
pa

ce
):

 A
ct

iv
iti

es
 w

ou
ld

be
 li

st
ed

 in
 th

is
 s

ec
tio

n 
du

rin
g 

so
m

e 
cy

cl
e 

in
w

hi
ch

 a
 n

ew
 a

ct
iv

ity
 w

as
 c

re
at

ed
 b

ut
 fo

r 
w

hi
ch

no
 s

pa
ce

 w
as

 p
ro

vi
de

d.

C
rit

ic
al

 A
ct

iv
iti

es
 (

S
pa

ce
 C

on
di

tio
n)

: I
f t

he
sp

ac
e 

as
si

gn
ed

 to
 a

ct
iv

iti
es

 is
 li

nk
ed

 to
 th

e
cu

rr
en

t s
pa

ce
 in

ve
nt

or
y 

of
 th

e 
in

st
itu

tio
n,

sp
ac

e 
co

nd
iti

on
 c

ou
ld

 b
e 

re
po

rt
ed

 a
nd

 c
ou

ld
ca

us
e 

an
 a

ct
iv

ity
 to

 b
ec

om
e 

cr
iti

ca
l. 

T
hi

s
co

nd
iti

on
co

ul
d

in
di

ca
te

th
e

ne
ed

fo
r

re
no

va
tio

n 
or

 d
em

ol
iti

on
 o

f t
ha

t
sp

ac
e.

 T
he

ac
tiv

iti
es

 in
vo

lv
ed

 a
re

 in
di

ca
te

d.

C
rit

ic
al

 Z
on

es
: (

D
en

si
ty

) 
A

 m
ax

im
um

 a
llo

w
ab

le
ar

ea
 fo

r 
ea

ch
 z

on
e 

ha
s 

be
en

 p
ro

vi
de

d 
as

 in
pu

t.
W

he
n 

th
e 

cu
rr

en
t a

re
a 

as
si

gn
ed

 in
 th

at
zo

ne
ex

ce
ed

s 
th

e 
al

lo
w

ab
le

 a
re

a,
 th

e
zo

ne
 is

 s
ai

d 
to

 b
e

cr
iti

ca
l. 

T
he

 in
fo

rm
at

io
n 

di
sp

la
ye

d 
is

 th
e

zo
ne

id
en

tif
ic

at
io

n 
th

e 
cu

rr
en

t
ar

ea
 in

 th
at

 z
on

e,
 th

e
ar

ea
 a

llo
w

ab
le

 fo
r 

th
at

 z
on

e,
 th

e 
ex

ce
ss

 a
nd

 th
e

ac
tiv

iti
es

 in
 th

e 
ar

ea
 a

ss
ig

ne
d 

to
 th

os
e 

ac
tiv

iti
es

w
hi

ch
 r

es
id

e 
in

 th
at

 z
on

e.
 F

ro
m

 th
is

 in
fo

rm
at

io
n,

if 
sp

ac
e 

is
 to

 b
e 

de
m

ol
is

he
d,

 th
os

e 
ac

tiv
iti

es
w

hi
ch

ar
e 

lik
el

y 
to

 h
e 

ef
fe

ct
ed

 a
re

 k
no

w
n.

Pr
oj

ec
ts

A
 p

ro
je

ct
 is

 c
om

pr
is

ed
 o

f
a 

se
t o

f a
ct

io
ns

. T
he

ac
tio

ns
 a

va
ila

bl
e 

to
 th

e 
pl

an
ne

r
ar

e:
 to

 a
dd

 s
pa

ce
,

w
hi

ch
 in

di
ca

te
s 

th
e 

as
si

gn
m

en
t o

f
sp

ac
e 

to
ac

tiv
iti

es
; t

o 
bu

ild
 s

pa
ce

, w
hi

ch
m

ea
ns

 c
re

at
in

g
ne

w
 s

pa
ce

 o
n 

th
e 

ca
m

pu
s;

 to
 d

em
ol

is
h

sp
ac

e,
w

hi
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ou
ld

 b
e 

us
ed

 fo
r 

st
af

f o
r

in
ot

he
r 

w
ay

s.
 T

he
 U

ni
ve

rs
ity

, i
ns

of
ar

as
 it

s
ac

tiv
iti

es
 in

 c
on

st
ru

ct
in

g,
 o

w
ni

ng
, a

nd
 o

pe
ra

tin
g

bu
ild

in
gs

 a
re

 c
on

ce
rn

ed
, m

ay
 b

e 
th

ou
gh

t o
f

as
 a

la
nd

lo
rd

 p
ro

vi
di

ng
 s

pa
ce

 to
 e

ac
h 

of
 it

s 
ac

tiv
iti

es
.

It 
ne

ed
s 

to
 d

ev
el

op
 c

rit
er

ia
 fo

r 
al

lo
ca

tin
g

sp
ac

e
am

on
g 

pr
og

ra
m

s 
an

d 
fo

r 
de

ci
si

on
-m

ak
in

g
in

ac
qu

iri
ng

m
or

e
sp

ac
e

vi
a

co
ns

tr
uc

tio
n

or
pu

rc
ha

se
. I

n 
its

 r
ol

e 
as

 a
 p

ur
ve

yo
r 

of
 e

du
ca

tio
n

an
d 

re
se

ar
ch

, t
he

 U
ni

ve
rs

ity
 d

ec
id

es
 w

he
th

er
or

no
t t

o 
un

de
rt

ak
e 

va
rio

us
 p

ro
gr

am
s,

 a
t w

ha
t l

ev
el

s,

an
d 

ho
w

 m
uc

h 
in

 th
e 

w
ay

 o
f f

un
ds

 it
 s

ho
ul

d
al

lo
ca

te
 to

 e
ac

h.
 T

he
 p

ro
gr

am
s 

ar
e 

ju
dg

ed
 u

po
n

th
ei

r 
co

nt
rib

ut
io

n 
to

 th
e 

ac
hi

ev
em

en
t o

f t
he

va
rio

us
 g

oa
ls

 o
f t

he
 U

ni
ve

rs
ite

t T
o 

th
e 

ex
te

nt
 th

at
it 

ac
ts

 r
at

io
na

lly
, t

he
 U

ni
ve

rs
ity

 a
llo

ca
te

s 
bu

dg
et

fu
nd

s 
in

 s
uc

h 
a 

w
ay

 th
at

 th
os

e 
pr

og
ra

m
s 

w
hi

ch
 d

o
m

or
e 

to
w

ar
d 

m
ee

tin
g 

its
 g

oa
ls

 p
er

 d
ol

la
r 

of
 c

os
t

ar
e 

fin
an

ce
d,

 a
nd

 th
os

e 
w

hi
ch

 d
o 

le
ss

 a
re

 n
ot

un
de

rt
ak

en
, o

r,
 b

ei
ng

 le
ss

 u
rg

en
t, 

ar
e 

in
iti

at
ed

on
ly

 w
he

n
ad

di
tio

na
l

bu
dg

et
 fu

nd
s 

be
co

m
e

av
ai

la
bl

e.

H
av

in
g 

de
ci

de
d 

w
hi

ch
 p

ro
gr

am
s 

to
 u

nd
er

ta
ke

, a
nd

th
e 

vo
lu

m
e 

of
 b

ud
ge

t f
un

ds
 to

 b
e 

al
lo

ca
te

d 
to

ea
ch

, t
he

 U
ni

ve
rs

ity
 s

ho
ul

d 
ch

ar
ge

 e
ac

h
pr

og
ra

m
(b

ot
h 

in
 it

s 
co

st
 a

cc
ou

nt
in

g 
sy

st
em

 a
nd

 in
 th

e
in

fo
rm

at
io

n 
gi

ve
n 

to
 d

ec
is

io
n-

m
ak

er
s 

w
ith

in
 e

ac
h

pr
og

ra
m

de
pa

rt
m

en
t h

ea
ds

, d
ea

ns
, e

tc
.)

al
l

co
st

s 
w

hi
ch

 c
an

 b
e 

di
re

ct
ly

 a
ttr

ib
ut

ed
 to

it,
in

cl
ud

in
g 

sp
ac

e 
us

ed
. I

n 
th

e 
pr

oc
es

s 
of

 b
ud

ge
tin

g,
di

re
ct

or
s 

of
 p

ro
gr

am
s 

sh
ou

ld
 b

e 
fr

ee
 to

 s
ub

st
itu

te
sp

ac
e,

 fa
cu

lty
, r

es
ea

rc
h 

as
si

st
an

ts
, m

at
er

ia
ls

, o
r
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T

he
 d

ec
is

io
n 

to
 u

nd
er

ta
ke

 a
 p

ro
gr

am
, i

nc
id

en
ta

lly
, s

ho
ul

d 
be

ba
se

d 
on

 e
st

im
at

es
 o

f c
os

t o
ve

r 
a 

pe
rio

d 
of

 y
ea

rs
 in

cl
ud

in
g

sp
ac

e 
co

st
s.
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 a

ny
ot

he
r

in
pu

ts
fr

ee
ly

if
th

ro
ug

h
su

ch
su

bs
tit

ut
io

n 
pr

og
ra

m
 o

bj
ec

tiv
es

 a
re

 b
et

te
r 

m
et

. I
f

le
ss

sp
ac

e
is

us
ed

,
an

d
sp

ac
e

ch
ar

ge
s

ar
e

ac
co

rd
in

gl
y 

re
du

ce
d,

 th
e 

pr
og

ra
m

, f
re

e 
to

 s
pe

nd
fu

nd
s 

th
us

 s
av

ed
 o

n 
sa

la
rie

s 
or

 e
qu

ip
m

en
t, 

m
ay

im
pr

ov
e 

its
 e

ffe
ct

iv
en

es
s 

si
gn

ifi
ca

nt
ly

. P
ro

gr
am

di
re

ct
or

s 
w

ou
ld

 th
us

 a
ut

om
at

ic
al

ly
 b

e 
br

ci
ug

ht
in

to
 th

e 
U

ni
ve

rs
ity

's
 r

es
ou

rc
e 

al
lo

ca
tio

n 
de

ci
si

on
s,

an
d 

w
ou

ld
 b

e 
re

qu
ire

d 
to

 w
ei

gh
 a

ll 
el

em
en

ts
 o

f
co

st
 a

ga
in

st
 e

ac
h 

ot
he

r,
 r

at
he

r 
th

an
 d

ea
lin

g 
w

ith
 a

sa
la

rie
s 

an
d 

m
at

er
ia

ls
 b

ud
ge

t a
t o

ne
 p

oi
nt

 in
 ti

m
e,

an
d 

ne
go

tia
tin

g 
(t

o 
th

em
, c

os
tle

ss
) 

sp
ac

e 
ne

ed
s

w
ith

 a
no

th
er

 s
et

 o
f u

ni
ve

rs
ity

 o
ffi

ce
rs

 a
t a

no
th

er
tim

e.

T
he

 p
ro

gr
am

 p
la

nn
er

, a
bl

e 
to

 o
pt

 fo
r 

ch
ea

pe
r 

or
le

ss
 s

pa
ce

, m
ay

 p
re

fe
r 

to
 d

ev
ot

e 
ne

xt
 y

ea
r's

 fu
nd

s
to

 w
ag

es
 fo

r 
on

e 
m

or
e 

pe
rs

on
, u

si
ng

 a
 le

ss
er

am
ou

nt
 o

f s
pa

ce
. I

n 
so

 d
oi

ng
, h

e 
is

 s
ub

st
itu

tin
g

pe
op

le
 fo

r 
sp

ac
e 

in
 p

ur
su

it 
of

 a
 b

et
te

r 
m

et
ho

d 
of

ca
rr

yi
ng

 o
ut

 h
is

 p
ro

gr
am

's
 m

is
si

on
?b

n 
t1

-.
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ot
he

r
ha

nd
, i

f s
pa

ce
 e

xp
en

di
tu

re
s 

ar
e 

m
ad

e 
th

ro
ug

h 
a

se
pa

ra
te

 o
ve

rh
ea

d 
ac

co
un

t a
nd

 n
ot

 b
ud

ge
te

d 
or

bo
rn

e 
by

 th
e 

pr
og

ra
m

s 
th

at
 b

en
ef

it 
fr

om
 th

em
,

sp
ac

e
is

co
st

le
ss

an
d,

in
ad

di
tio

n,
no

t
su

bs
tit

ut
ab

le
 fo

r 
ot

he
r 

re
so

ur
ce

s.

A
t t

he
ba

se
 o

f o
ur

 r
es

ea
rc

h 
m

us
t

lie
th

e
as

su
m

pt
io

n 
th

at
 s

pa
ce

 is
 a

llo
ca

te
d 

ra
tio

na
lly

. T
ha

t
is

,
it

is
al

lo
ca

te
d 

as
 th

ou
gh

 th
er

e 
co

ul
d 

be
su

bs
tit

ut
io

n 
am

on
g 

ty
pe

s 
of

 s
pa

ce
 a

s 
w

el
l a

s
be

tw
ee

n 
sp

ac
e 

an
d 

ot
he

r 
pr

og
ra

m
 r

es
ou

rc
es

. I
f a

m
ar

ke
t

pr
ic

in
g

m
ec

ha
ni

sm
su

ch
as

w
ill

be
di

sc
us

se
d 

be
lo

w
 d

oe
s 

no
t f

un
ct

io
n 

in
 r

ea
lit

y 
(a

nd
it 

do
es

 n
ot

 n
ow

 a
t D

uk
e)

 it
 m

ay
 b

e 
im

pe
rf

ec
tly

ap
pr

ox
im

at
ed

in
th

e 
ac

tio
ns

 o
f t

he
 e

xi
st

in
g

sp
ac

e-
al

lo
ca

tin
g 

au
th

or
ity

; i
m

pe
rf

ec
tly

 b
ec

au
se

pr
es

um
ab

ly
 th

e 
ce

nt
ra

l a
ut

ho
rit

y 
kn

ow
s 

m
uc

h
le

ss
 a

bo
ut

 th
e 

ef
fe

ct
 o

f s
pa

ce
 o

n 
pr

og
ra

m
 o

ut
pu

t
th

an
 th

e 
di

re
ct

or
 o

f t
he

 p
ro

gr
am

 it
se

lf.

C
os

t e
le

m
en

ts
 in

 s
pa

ce
T

he
 b

as
ic

 e
le

m
en

ts
 o

f c
os

t t
o 

th
e 

U
ni

ve
rs

ity
 in

pr
ov

id
in

g 
sp

ac
e 

ar
e 

de
pr

ec
ia

tio
n,

in
te

re
st

 o
n

fu
nd

s 
co

m
m

itt
ed

, a
nd

 c
ha

rg
es

 fo
r 

re
pa

irs
 a

nd
m

ai
nt

en
an

ce
?6

O
nl

y 
th

e 
la

tte
r 

is
 a

 c
as

h 
ou

tla
y 

ye
ar

by
ye

ar
; t

he
 fo

rm
er

 tw
o 

re
pr

es
en

t
in

te
rn

al
no

n-
ca

sh
 m

ea
su

re
s 

of
 c

os
t. 

T
he

y 
ar

e,
 n

on
et

he
le

ss
,

re
al

 e
le

m
en

ts
 o

f c
os

t. 
in

de
ed

, t
he

 c
as

h 
ou

tla
y 

fo
r

co
ns

tr
uc

tio
n 

pr
ec

ed
es

 in
 ti

m
e 

th
e 

de
pr

ec
ia

tio
n

ch
ar

ge
s.

D
ep

re
ci

at
io

n 
on

 a
ll 

sp
ac

e 
sh

ou
ld

 b
e 

es
tim

at
ed

 o
n

th
e 

ba
si

s 
of

 th
e 

re
pl

ac
em

en
t c

os
t o

f e
qu

iv
al

en
t

fa
ci

lit
ie

s 
ra

th
er

 th
an

 o
n 

or
ig

in
al

co
st

.
If 

th
e

U
ni

ve
rs

ity
 is

 o
bs

er
ve

d 
to

 b
e 

pa
yi

ng
 c

ur
re

nt
 p

ric
es

fo
r 

ad
di

tio
na

l s
pa

ce
 o

f a
ny

 p
ar

tic
ul

ar
 k

in
d,

 th
en

th
e 

op
po

rt
un

ity
 c

os
t o

f u
si

ng
 a

ny
 e

xi
st

in
g 

sp
ac

e
of

 th
at

 k
in

d 
is

 th
e 

cu
rr

en
t r

ep
la

ce
m

en
t c

os
t. 

If
an

y 
ac

tiv
ity

 p
re

se
nt

ly
 u

si
ng

 s
pa

ce
 is

 th
ou

gh
t n

ot
to

be
 w

or
th

its
co

st
 w

he
n 

sp
ac

e
re

nt
 a

t
re

pl
ac

em
en

t c
os

t i
s 

in
cl

ud
ed

, t
he

n 
th

at
 a

ct
iv

ity
sh

ou
ld

 b
e 

ab
ol

is
he

d 
or

 r
ed

uc
ed

 in
 s

co
pe

, a
nd

 th
e

ac
tiv

iti
es

fo
r

w
hi

ch
ne

w
sp

ac
e

is
be

in
g

co
ns

tr
uc

te
d 

pu
t i

n
its

pl
ac

e 
(c

on
tin

ui
ng

 th
e

as
su

m
pt

io
n 

of
 e

qu
iv

al
en

t k
in

ds
 o

f s
pa

ce
).
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In

th
e 

la
ng

ua
ge

 o
f e

co
no

m
ic

s,
 th

e 
pr

og
ra

m
 d

ire
ct

or
 s

ee
ks

eq
ua

lit
y 

of
 m

ar
gi

na
l p

ro
du

ct
iv

ity
 o

f a
 d

ol
la

r 
sp

en
t i

n 
th

e 
us

e 
of

ea
ch

 r
es

ou
rc

e.
 H

e 
th

er
eb

y 
te

nd
s 

to
 m

ax
im

iz
e 

th
e 

to
ta

l p
ro

du
ct

ob
ta

in
ab

le
 fr

om
 a

 g
iv

en
 a

m
ou

nt
 o

f b
ud

ge
te

d 
fu

nd
s.

 T
he

pr
od

uc
t o

r 
ou

tp
ut

 o
f h

is
 p

ro
gr

am
 is

 g
en

er
al

ly
 b

es
t m

ea
su

re
d 

by
th

e 
di

re
ct

or
.
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O

th
er

 c
os

ts
, s

uc
h 

as
 e

le
ct

ric
ity

, h
ea

t, 
w

at
er

, a
nd

 te
le

ph
on

e
se

rv
ic

e,
 c

an
 b

e 
ch

ar
ge

d 
di

re
ct

ly
 to

 th
e 

us
in

g 
ac

tiv
ity

, a
nd

 a
re

no
t i

nc
lu

de
d 

in
 th

e 
di

sc
us

si
on

 o
f s

pa
ce

 c
os

ts
.



In
te

re
st

 s
ho

ul
d 

be
 c

ha
rg

ed
 a

t p
re

se
nt

ra
te

s 
of

re
tu

rn
 o

n 
en

do
w

ed
 fu

nd
s,

 in
cl

ud
in

g 
ca

pi
ta

l g
ai

ns
.

T
hi

s 
is

, a
t t

he
 m

ar
gi

n,
 th

e 
co

st
 o

f u
si

ng
 fu

nd
s

fo
r

bu
ild

in
gs

 r
at

he
r 

th
an

 e
nd

ow
m

en
t. 

It 
is

tr
ue

 th
at

m
uc

h 
co

ns
tr

uc
tio

n 
is

 p
ai

d 
ou

t o
f f

un
ds

 w
hi

ch
co

ul
d 

no
t b

e 
ha

d 
fo

r 
en

do
w

m
en

t. 
N

ev
er

th
el

es
s,

 it
is

 tr
an

sa
ct

io
ns

 a
t t

he
 m

ar
gi

n 
w

hi
ch

 s
et

 p
ric

es
,

an
d

th
e

U
ni

ve
rs

ity
is

ob
se

rv
ed

by
us

in
g

up
en

do
w

m
en

t f
un

ds
. A

s 
lo

ng
 a

s
it 

do
es

 s
o,

 th
e

ap
pr

op
ria

te
 in

te
re

st
 r

at
e 

on
 fu

nd
s 

in
ve

st
ed

in
bu

ild
in

gs
 is

 th
e 

in
ve

st
m

en
t i

nc
om

e 
fo

re
go

ne
.

W
ith

 r
es

pe
ct

 to
 a

cc
ou

nt
in

g 
pr

oc
ed

ur
es

 fo
r 

th
e

ab
ov

e,
 a

ll 
bu

dg
et

s 
w

ou
ld

 b
e 

in
cr

ea
se

d 
by

 th
e

am
ou

nt
 o

f r
en

t c
ha

rg
ed

, w
hi

ch
 w

ou
ld

ap
pe

ar
 a

s
bo

th
 (

in
te

rn
al

) 
in

co
m

e 
an

d 
ex

pe
nd

itu
re

to
 th

e
un

iv
er

si
ty

(r
en

ts
 to

 b
e 

ch
ar

ge
d

on
 th

e 
oa

si
s

de
sc

rib
ed

 b
el

ow
).

 O
ffs

et
tin

g 
re

nt
 in

co
m

e,
 th

er
e

w
ou

ld
 b

e 
ch

ar
ge

s 
fo

r 
de

pr
ec

ia
tio

n,
 in

te
re

st
, a

nd
m

ai
nt

en
an

ce
7M

ai
nt

en
an

ce
 w

ou
ld

re
pr

es
en

t a
 c

as
h

ou
tla

y,
 a

s 
at

 p
re

se
nt

. I
nt

er
es

t w
ou

ld
ap

pe
ar

 a
s 

an
ite

m
 o

f b
ot

h 
in

te
rn

al
 in

co
m

e 
an

d
ex

pe
ns

e.

D
ep

re
ci

at
io

n 
w

ou
ld

 a
pp

ea
r 

as
 a

n 
in

te
rn

al
ex

pe
ns

e
no

t o
ffs

et
 b

y 
an

y 
in

te
rn

al
 o

r 
no

ta
tio

na
l i

nc
om

e.
In

de
ed

, i
t i

s 
su

ch
 a

n 
ex

pe
ns

e 
si

nc
e,

as
 b

ui
ld

in
gs

de
pr

ec
ia

te
, t

he
 U

ni
ve

rs
it

so
m

e 
of

 it
s 

ca
pi

ta
l r

es
ou

rc
es

.
no

rm
al

ly
 a

cc
um

ul
at

e 
a 

re
pl

ac
em

e
cu

rr
en

t o
pe

ra
tio

ns
, i

t m
us

t l
oo

k 
to

 th
e

g
of

 fu
tu

re
 d

on
or

s.

is
 g

ra
du

al
ly

 c
on

su
m

in
g

S
in

ce
 it

 d
oe

s 
no

t
it 

fu
nd

 fr
om

ne
ro

si
ty

F
ac

to
rs

 in
 p

ric
in

g
sp

ac
e

T
he

 o
pt

im
um

 a
llo

ca
tio

n 
of

sp
ac

e 
is

 a
ch

ie
ve

d
w

he
n 

fu
ll 

us
e 

is
 m

ad
e 

of
 it

2a
nd

 w
he

n 
th

e
co

st
 o

f
th

e 
sp

ac
e 

us
ed

 b
y 

a 
pr

og
ra

m
 ju

st
 e

qu
al

s 
th

e 
va

lu
e

of
 th

e 
sp

ac
e 

to
 th

e 
pr

og
ra

m
 w

hi
ch

us
es

 it
. S

uc
h

co
nd

iti
on

s 
su

gg
es

t a
 m

ar
ke

t i
n 

w
hi

ch
 g

oo
ds

ar
e

so
ld

.
P

ric
es

 a
re

 s
et

 a
t l

ev
el

s 
w

hi
ch

 a
llo

w
 fo

r
ev

er
yt

hi
ng
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 b
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t b
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 c
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 c
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t l
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e 
U

ni
ve

rs
ity

ha
s,

 in
 a

 s
en

se
, t

oo
 m

uc
h 

sp
ac

e 
of

 th
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ra
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er

 to
 a

n 
un

re
la

te
d 

ov
er

he
ad

 a
cc

ou
nt

, a
ny

pr
og

ra
m

 is
 s

ub
si

di
ze

d 
by

 th
e 

U
ni

ve
rs

ity
 to

 th
e

de
gr

ee
 th

at
 it

 is
 s

pa
ce

-u
si

ng
. I

n 
su

ch
 a

 s
itu

at
io

n,
sp

ac
e 

is
 a

rt
ifi

ci
al

ly
 r

at
io

ne
d 

by
 a

n 
ad

m
in

is
tr

at
iv

e
ce

nt
er

 o
f a

ut
ho

rit
y 

w
hi

ch
 m

us
t m

ak
e 

su
ch

al
io

ca
tiv

e 
de

ci
si

on
s 

in
te

rn
al

ly
 w

ith
 li

ttl
e 

re
fe

re
nc

e
to

 r
el

at
iv

e 
sp

ac
e 

co
st

s 
or

 ty
pe

s 
re

qu
ire

d 
by

di
ffe

re
nt

 p
ro

gr
am

s,
 o

r 
to

 th
e 

m
ag

ni
tu

de
 o

f
be

ne
fit

s
m

or
e

sp
ac

e 
m

ay
 b

rin
g

to
ce

rt
ai

n
pr

og
ra

m
s 

in
 c

om
pa

ris
on

 to
 o

th
er

s.
 If

 s
pa

ce
 w

er
e

in
te

rn
al

ly
 p

ric
ed

 s
o 

as
 to

 r
ef

le
ct

 th
e 

co
st

s 
of

 it
s

us
e,

 c
on

su
m

in
g 

pr
og

ra
m

s 
th

em
se

lv
es

 w
ou

ld
 b

e
ob

lig
ed

 to
 w

ei
gh

 th
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m
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 d
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 c
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 p
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a
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m
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s 
is

 s
o 

po
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 th
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e
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es
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ig
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r 
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t o
th

er
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m
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 p

la
ce
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he
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m
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e 
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en
ef
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 d
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en
ts
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g 
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se
s 
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e 
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e
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 c
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e 
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 d
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 b
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e
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 c
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 c
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ra
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 m
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 m
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 b
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 d
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itu
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 p
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 b
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 c
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 r
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 p
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 c
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 c
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 b
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 c
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 b
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 m
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 c
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 c
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 d
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 c
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 c
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 c
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t b
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 m
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ra
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 d
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 m
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 m
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r 
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 m
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 c
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tio
ns

 d
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s 
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h 
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 p
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 d
ec
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y 
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s 
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e 
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e 

de
ci
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 c
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 o

r
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T
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e 
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d
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ng

on
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 a
t t
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 c

ur
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nt
 y
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en

ts
an

d 
co

st
s,
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er

e
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o 
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m

pl
e.

 O
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 m
us
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th
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at
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nt
s 

an
d
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s 
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d 
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 p
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d 
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er
th

e 
ex

pe
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 li
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f
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w
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ce
 c
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om
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ct
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 r
at
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s

ex
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s 
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e 

ra
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nt
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m
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m
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d
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m
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e

de
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T
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 b
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 b
e
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e
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r
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y 
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 c
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C
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 fl
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 p
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l p
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 m
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 p
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 c
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 b
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 b
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 c
os

t p
er

un
it 

of
ou

tp
ut

 th
ro

ug
h 

hi
gh

er
ut

ili
za

tio
n,

 o
r 

th
at

 $
1 

of
sp

ec
ia
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at
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t o
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 o
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 b
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 c
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 c
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 m
on

et
ar

y 
be

ne
fit

 is
eq

ua
l t

he
 in

te
re

st
,

de
pr

ec
ia

tio
n,

an
d

m
ai

nt
en

an
ce

sa
ve

d.
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 p
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m
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 h
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hl
y 
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e 
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m

ou
nt

 o
f s
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r 
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g
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 c
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m
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n 
w
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o 
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e

to
 b

e 
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e 
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s 
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rie

nc
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 is

 a
 c
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ni
en

t s
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in

g 
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 b
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m
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)
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t c
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 c
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 c
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 b
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he
re

 m
us

t b
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 d
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 c
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en
tif

ic
at

io
n

an
d
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,
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 c
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 d

ep
ar
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t,
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r 

ot
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r 
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w
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 b

ud
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no
w

pr
ep
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 w
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ch
 h
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n 
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en
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e 
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f

re
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si

bi
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 b
e 
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gr
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F
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t
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ld
 b

e 
ch
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ge

d 
w
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 to
 th

e 
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in
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tiv

ity
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F
or

 s
ha

re
d 

sp
ac

e,
 r

en
ts

 s
ho

ul
d 

be
 te

nt
at

iv
el

y 
se

t
at

 le
ve

ls
 w

hi
ch

 w
ill

, o
n 

th
e 

av
er

ag
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 c
ov

er
 c

os
ts

,
ba

se
d 

on
 p

re
se

nt
 u

sa
ge

 le
ve

ls
. A

ll 
sp

ac
e 

sh
ou

ld
 b

e
co

de
d 

in
to

 tw
o 

or
 th

re
e 

ca
te

go
rie

s 
w

ith
 r

es
pe

ct
 to

de
si

ra
bi

lit
y 

of
 lo

ca
tio

n.
 T

he
 te

nt
at

iv
e

re
nt

al

ch
ar

ge
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r 
th

e 
m

os
t d
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bl
e 

sp
ac

e 
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ld
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m

m
an
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a 
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al

l p
re

m
iu

m
 o

ve
r 

co
st
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y 
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%
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r 

tr
ia

l p
ur

po
se

s.
 F

or
 s

ha
re

d 
sp

ac
e 

(p
rim

ar
ily
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as

sr
oo

m
s 

an
d 

le
ct

ur
e 
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lls

) 
th

er
e 

sh
ou

ld
 b

e 
an

ad
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tio
na

l p
re

m
iu

m
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sa
y 
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os
t)

 d
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in
g
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e 
tim

e.
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 r
en

ta
l c

ha
rg

e 
pe
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un

it 
of
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m

e,
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 a

 c
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ho

ul
d 

be
 d

ev
el

op
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r 
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l
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ed
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pa
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hi
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d 
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 b
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n 
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e
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